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CHANGE OF EDITOR. 

Mr. D. McMpine lias ably edited the Journal of Ag^'iciilture since 
the issue of the June niunber iu 1902 till the end of the year 1904 . 
Daring that period the.articles appearing were principally Yoluntary 
contributions by the officers of the Department of Agricnlture. It has 
been my desire that the Journal should faithfully record the work of 
the Departmeut, and that as few artiebss as possible^ however interest¬ 
ing, should bo copied from other publications. All matters of interest 
published in otlier States, or ii:i countries beyond the seas, are 
brought proinineutly under the notice of the farming community 
through the medium of a very elficiont weekly press, so that to repeat 
them iu the Departmental Journal would be superfluous, Mr, 
McAlpino has spared no pains to carry out my wishes in this respect, 
and has been ably supported by his brother officers. 

The extension of experimental work, under the direction of Mr, 
Me Alpine, as Vogetablo Pathologist, has rendered it necessary that 
he shonld rolimjaish tlio work of Editor of the Journal, so that he 
might devote more time to original research, in which' he has had 
marked, buccohs. 

Mr, G. H. Adcock, FJj.S., has undertaken the work of editor, and 
w;iH be assisted by Mr. A, T. Sharp, I have every hope that the 
high standard of efficiency reached in the past will be maintained in 
the future. 

S, WILLIAMSON WALLACE, , 

Director of Agrimlture. 
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HOW AMERICA EDUCATES THE FARMER. 

By R J. Howdl, PR I). 

Introduction. 

The following ])ages were written tlireo ami n hnJf yearn !igo, 
for the most part in tlio carriage of a railwa.y tiraiii^ wlieit I wa,s 
engaged travelling as Instructor in Agriculture through the'Nortlunni 
areas of Victoria. J am still conscious of their many imperfectiiuis^ 
and, had time peimiitted, should have- liked to Imve revised am! 
brought the matter up to date. The pampldet was at first publislied 
at the joint expense of my old chief, Mr, Pearson, and myself, and it 
it is only owing to the exhaustion of the first edition, and the many 
requests for copies which have been made from various country 
centres, that the Department has thought it advisable to republish 
the matter in the p^ges of tlm JournaL if it will further lielp in any 
way to bring under the notice of the country the great importama' 
of our agricultural interests, and the greater attention we ought 
pay them, its inclusion might find some justification. As ,1 stated in 
my preface to the first edition, 1 have to acknowledge my indebted-, 
ness to the many sjdendid publications of the United kStates l)(‘p{U‘f- 
meiit of Agriculture for the facts and figures brought undcu' notiice, 
and much of the matter introduced might be regarded as a ukuh* 
condensation of facts obtained from those reports. 

1 still wish the name of Mr. Pearson, who did so much for fhe^ 
advancement of agriculture, to be associated with the publication ; 
and the words of his preface to the first edition, therefore, are here 
repeated. Mr, Pearson, very much over estimating the little his 
assistant had attempted to do, there wrote :— 

^^Dr. Howeir wrote this series of articles nntnown to me. When 
he showed them to me, I was delighted with them, us uiuloubtedly 
every one who has fche pleasure? of reading tliem should b(\ Sn 
pertinent are they to the question of the moment, both in this Htato 
and in the Common wealth, that 1 deemed it most nsofii! to have them 
juiblished without any delay; and to this end proposed to Dr. Howell, 
as the most expeditious method, to share with liim the expoiiHe of 
private publication. To this he readily agretKk 

Great work, such as is waiting to be done by our Australian 
Agricultural Departments, cannot be done without appropriati' 
expenditure. But there is no more reproductive channel into which 
public expenditure can be directed. The princely endowmentg of 
America make those who are anxious to work here feel grieved with 
envy, 

^^The State Departments of Agriculture in this (‘oimtry should be^ 
regarded as the most important of the departments in their wealth- 
producing potentiality. Yet these Departments are regarded as of 
no more worth than to be housed less commodiously tlum a tenth-rate 
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business would be in ilio cil.y oi: Melbourne any disused building 
cast off by otlier Dopartinents is considered good (niougli for fcliem. 
Tliey a.re offic( 3 red so men,g‘rely tluil. the stroiigtiL of tlieir earnest iiion 
is strained to tlie nttnost in iiudfectnal efforts to meet tli€? multi- 
todinons wants of the public. IMie money gi\‘uits a.re so small that 
every useful effort is cluadvcd by pcu'petual aaixieties and expense. 

Can we not succ(^ssfully ap[)eal to some of oar wealthy men to 
come forwaed to our assist,{i.uc(‘y Oucg for instance^ of the most 
pressing needs of Victoria in its a.g‘riculturu.1 devcdopnient is a system 
of experiment sta.tions. ''.Plie experiment sintioTi^ properly so-called^ 
is not an experimental farm, mueli less a few plots on a private farm. 
It is a thoroughly e(|uipped sciontiRe institution, after the model of the 
Versuchs-station of Gernmny, the acknowledged leader in this kind 
of work. It is the breeding ground of useful facts for dissemination 
amongst farmers. Is there no wealthy man in Victoria snlhciently 
public-spirited to^—partially or (‘ompletely-—endow such a station, or 
system of stations ? Those stations liavt-i been a.sked for officially for 
years without avail. If wo now a.sk bn* them unofficially, perhaps 
tlnn’O may bo Ix'ttm* sinaanss, 

*bA.nd niiiy w (3 not ap[)eal to the pubH(i to insist upon a more 
liberal view Ixiing taktm of botli, th<‘ work a.nd the needs of our 
Agricultural Department V If tluwAmerican, who is proverbially held 
up as the typo of ilu^ praoti(nd maiU, has consideriid it rational t(> 
spend so mucfi in tlio furtluu’suice of progressive agriculture, should 
nut the Australian, who lias to compete at some disadvantage with 
the American, emulate his example?’' 

Nm 1. 

Origin of Institutions and Agencies. 

It will not be doubi,od witli reference either to industrial or 
national welfare that agriculture is of primary importance. In pro¬ 
portion as nations advance in population and other circumstances of 
matirrity this truth l)ecomes more apparent, and renders the cultiva¬ 
tion of the soil more and more an of public patronage." Tlu^se 

are wise words, and so ini.-ensely raoclern in sentiment, and applicable 
to our presenii conditions that one might w'rite tliein down as an 
exproBsion of our own Minister of to-day in support of his policy of 
agricultural reform, and yet they were the utt(}ranco of more than 
100 years ago, didivered by the great George Washington in his 
annual message to Congress for the year 1796. The year 1796 is a, 
very long time back in history, and we know that reforms oomc 
slowly, but even admitting this it appears almost incredible that it 
took some sixty years in the new century before the Legislature of 
the United States had discovered the truth of what Washington had 
preached in the closing years of the preceding one. 

Om of thk Oldest of Human ' Good catiohs. ■ 

'The reason of ’the long' inattention to Washington's meB'ange' Of 'thO; 
year 1796 will,' I,, suppose,, be ascribed by; the^ so-called. praoti*cal.''man' 
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to the prcjmature nature of siicli an effort, and yet even l)ofore 
Washington biisic^d liiinself with the problem tlioro were men in 
America, who ha<i repeatedly insisted on tlu^ insuiicieiit attention 
given to one of the ol(l(?st of Inirium occupations, and fought for the 
fostering of agricndtural development. A nnnitx.n* of agihuiltura.! 
Hocnoties had been fo:i‘me(l in dilferont [)a.rts of Aineric-a, probaJ'>ly in 
imitation of the new movement in Europe; and the i<lea of the 
|)Ossil)ility of science doing something for tlu^ farmer in (extending 
the knowledge of his a,rt and the improvement of its p'ra^(5tice had 
taken pretty firm root among the more a.dvanced friends of agricul¬ 
tural progress. Afka* the year of Washingtoifis message this interest 
continued for some time in the early years of the new century. 
Agricultural societies multiplied. Bh()■w^s or fairs were cstahlished, 
and bulletins and pamphlets of an educational natm^e were publislxed 
and distributed, but the year 1809 saw the zenith point of active 
interest in agricnltiiral matters. After this the farmer and his 
friends seemed to indulge in a long mental sleep of thirty years, and 
only awoke when the old careless system of continuous crop|)ing 
pursued by the farmer had exhausted the land and starved him olf 
his farm. 

Oaor AiiTER Cnor Without Manures. 

This had been the system of America’s farmers, as it has be(3n of 
ours. The belief there, as here, seemed to be that a stretch of salt 
water, separating the old from the newer w'orlds, entirely altered the 
essential principles of crop production in the two divisioius. Because 
for a number of years a virgin soil produced just as good a crop as 
the soils of Europe, on which such results were only obtaixiable by* 
heavy manuring and complicated rotary courses, the opinion seemed 
to become engrained that this thing would continue for ever. When 
a farmer holds an opinion—let us give him his due- he does so in no 
halting, half-hearted fashion, and has invariably the courage to put 
his opinion to the practical tost. He doggedly followed Buch a 
course in this instance, and the result of his practic^e was the 
exhaustion of the soils along the whole of tho Atlantic^ sealxoard, and 
the inability of America to provide a sufiKciency of its own breadstntfs, 
The lesson he learnt was a rude and a rough one, but it produced its 
good effects, for it ended the long mental torpor; and gave birth, to- 
new activities. 

A Revival or Interest in Agricultueal Methods. 

The failure of the crops in the year 1837 and 1838 roused f^iiblic 
opinion into the necessity of doing something, and the next fifteen or 
sixteen years was a period of agitation for improved systems of 
agricultural education and methods, the introduction of agricultural 
subjects into the school curriculum, the establishment of institutions 
devoted specially to the training and education of agriculturists, the 
introduction of books on agriculture into tho libraries of the country, 
and other similar reforms. As a result of this activity'a number of 
private agricultural schools sprang into existence,,and various associ¬ 
ations took on the role of educational agencies. The Government 
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sent) agents to investigate the various systems of agricultural instruc¬ 
tion in different parts of Europe^ but nothing in the form of favourable 
legislative action seems to have taken place anywhere till the year 
1857;, when Michigan was allowed to establish the first State Institute 
in America devoted to technical training in agriculture. 

A Wise Man an,d a Gkeat Gift. 

The year 18(>2 stands out as a prominent landmark in the history 
of the progress of agricultural education in America. On that day 
the splendid national gift of 1J j0()0,000 acres of land for technical 
educational purposes allowed the foundation in each of the sixty-four 
States and Territories of America of a number of agricultural and 
technical institutions^ which has helped to make the United States 
the envy of the world. It was Jnstin S. Morrill who introduced and 
fought for the Bill making this splendid appropriation to the nation^ 
and the Act has immortalised his name. There were bestowed by 
the Act 80,000 acres of land for each member of Congress upon the 
several States for the establishment of Colleges to teach such 
branches of learning as are related to agriculture and the mechanic 
arts.’’ The Act was not passed without a deal of fighting. Introduced 
in 1857 it was adversely reported on by the Committee on Ihiblic 
Lands. Passing the both Houses in spite of this, it was, however, 
vetoed by the President. In 18()1 it was again introduced into the 
House in an amended form, adversely reported on again by the 
Committee. It, however, again passed the two Houses, and on this 
occasion fortunately became law by the signature of President 
Lincoln, on the 2iid July, 1862. The provisions of the Act prevented 
the expenditure of the money on buildings, and the National Govern¬ 
ment, in making the gift, trusted to private contributions and State 
bounty to supplement the amount accruing from the sale of the land 
grant by sums that wonhl ])rove sufiicient for the proper equipment 
and continuity of tlie teaching institution in each case. The money 
received from the land grant sales amounted in 1897 to 9,500,000 
dollars, and there still remained for sale 1,200,000 acres of the 
original grant. 

Amkkioa of 1850 and Austiiaiua of 1900— A Oompakison. 

Nations, like individuals, are seldom stirred to such great acts of 
generosity without some cause. There was a cause ; and it would be 
interesting, did space permit, to trace and explain its origin in the 
years that preceded tlie Act, more especially as there are certain 
phases in our industrial life of to-day closely corresponding with 
the condition of things in America some fifty years earlier. The 
elamour one hears to-day for the technical education that will lead 
to improvements, iu our arts and industries p the widespread con¬ 
sciousness that there is something failing in our present System 
of teaching, without anything like a clear conception of the nature 
of the changes that ought to supplant them. These were features 
in the life of America of the year 1850, as prominent as they aiA 
here to-day in the year 190l, and led to that complete reorganisation 
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oi' odiicutional iiiotliods which extended as nnicli lo tlu'jiftricjultwra! 
jis to the great rnHrnifa.cdiiring enterprises of tlu^ (u:)untry. The 
exhaustion of the land, and tlio failure of had funned 

eoiisidenttion of the produ(u,ng interests upon tlie rofiununity in miicdi 
t!H^ saiiKi manner as this (*.ondition of affairs huvS doiu' in Vi(;tmia in 
ree.mii yim.rs ; while the splendid discoveri(‘S of laihig in the 
(dieinisiry (d‘agritndtiu’e, jukI the j:)ra(dical rc'sults ohtaincMl from t.lie 
niiwly-introdncod artilieial lertilistTS at the ex|H‘riirumt staiiions, 
reiulcned ewident the assist^im.e that soienco miglit g'iv(* whmi appliei! 
ffO agriculture, and emphasised the necc^ssity of educating Ihe faa’iner 
in this direction. Fiven this pliase finds its countm'parf in thc‘ 
marveliouB results following the ajiplication of a pliosphatii^ fertiliser 
on the worn out lands of our own Wtate—results that have forcxul the 
farmer, and the comm unity generally, to a recognition of how largely 
science may assist in tlui practice of the farm, and promist^ to lead to 
jui entire reorganisation of the Department on mort^ liherai and 
progressive lines, in the same way as the movcMnoui that fcnind 
expression in the Act of 1862 did in America. 

Akteh the Fassin(.} ok the Act. 

As a result of the Act of 1802 there arc now sixty institutions in 
tlio United States maintaining courses of agriculture, ddieso insti¬ 
tutions, or colleges, are of various types, and will ho explained later 
on. In some cases the Univxu'sity of the State has added a depart¬ 
ment of agricultart‘ to its course; in others the colleger are purely 
■a.gricultural; in others they are colleges of agriculture and mechanic 
art, while in others they are simply secondary schools of agriculture. 
In the earlier stages they were not the success anticipated, and, in 
many oases, were put down as failux'es. A wider experience, however, 
inclines to the opinion that, although not appealing directly to the 
farmer to the extent and in the direction expected, they have, how** 
ever, served a nseful purpose in training a number of men capable of 
carrying their knowledge from the hall of /the college or univcu'Bity 
to the platform of a farnuu^s' institute, and imparting in Himple and 
popular langimge the information that the farmer luid, seemed 
disinelmod to avail himself of in the highet* institutiom 

The Aaiitom/rutUL ExrE,u.iM'EHT Btation. . ' 

The'fact that agricultural science can be only built'Imp-on the? 
resitltsof experimental investigation seemed to have'never'been lost 
sight of by the American leaders in agricultural progress, and almost 
immediately after the colleges had been well established, an agitation 
was commenced for the founding of experiment stations, where 
investigations might be carried out, having for their object improve¬ 
ments in agricultural practice. Efforts were repeatedly made for 
assistance in this direction also, but the indifference of the fenners 
generally to the movement gave the Legislature a pretext for rejecting 
the measure; and in face of the splendid results already obtained in 
various |)arts of Europe ' from such institutions, and the almost*. 
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universal reco^'iiit-ion airiono' men capal')le of judging in such matters 
of tlie valuable uses tbey'served, (Congress refused its sanction to the 
measnrOj and it remained for the liberality and enterprise of a private 
citizen to initials tlu^ establisiiment of th.e first station in 1875.- By 
1880 twelve such stations had betm ostahlished in various States, 
while certain /of tlic^ agricultural colleges carried on certain experi- 
iiioiital investigaitions as pa.rt of tlicdr ordinary work. Owing to the 
great success of tlu*'Se institutions, efixn’ts were now made to secure 
appropriations from the National Treasury for tlie establishment of 
stations in connection wdth every college throughout the States. 

A Skooku BuNUrAGTOU. 

The name of Mr. VV. H. Hatch, of Missouri, is associated with this 
second great movtunent in the progress of agricultural education as 
that of Mr. Morrill was with the first, ft is a forfuiiate circumstance 
that the scientific leaders of agricultural ])rogress have always found 
in America at the required moment a champion in the Legislative 
Chamber capable of an enthusiastic and persistent support of their 
efforts ; and the Hatch Act of 1887 completed in its broad outlines, 
at any rate, the great national system of agricultural education 
initiated by the earlier measure of 1862. By this Act there is appro¬ 
priated each year from the Natioual Treasury 15,000 dollars to each 
8 tate drawn from the funds derived from th(‘ sah^ of public lands, 
for the establishment of experiment stations associated with the 
agricultural colleges established by aid of the land grant of 1862. 
'rixe magnificent work that lias been carried out by these stations is 
Hufficient (widence of their great value as educational agencies, and 
proof of the high capacity of thc' splendid band of talented men who 
are devoting their lives to the development of the great agricultural 
r(‘Sources of America. ITierc n>rv at present fifty-six (56) suofi experi¬ 
ment stations in the Stales. 

Mu. Muukiuu Sukaks a Sdcono Time. • 

The national appropriation of the Act of 1862 found a splendid 
rosponB© in the liberality of private contribution and State bounty, 
but even the amounts available from these sources could hardly 
provide for the standard of instruction in the more perfect system of 
instruction applied to agriculture and the great manufacturing 
iiiduatnes that had been elaborated since the foundation of the teach¬ 
ing institutions. The success of the first appropriation seemed to 
justify further demands on the 'National Treasury, and Morrill a^iii 
championed a Bill for a further appropriation to each State. The 
Act, which was passed in the year 1890, was as generously liberal as 
the one of 1862, It provided for the year 1890, in which it became 
law, a sum of 15,000 dollars to each State, with an annual increase 
of 1,000 dollars for 10 years. The annual allowance was then to 
stand at 25,000 dollars. The funds weye to be derived from the sale 
of public landsv The fin© endowment of the colleges that followed 
such a splendid bit of legislative generosity has furnished America 
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with a number of teaching institutions that ought to enable her 
farmers to out-distance all riyals. 

The United States Dedabtment oe Agmcultubb. 

We have seen how certain appropriations from the national 
treasury had allowed the establishment in each State of a number of 
teaching and experiment stations, designed for the furtherance of 
agricultural education and knowledge throughout America. The 
necessity of a central bureau co-operating with, and, in some measure, 
controlling and assisting in the work of the individual States, sooii 
became apparent, and was strongly urged at a very early date. As 
a consequence a Bill establishing this central Department of 
Agriculture became law on the loth of May, 1862. This United 
States Department of Agriculture would correspond to such a federal 
Department of Agriculture in Australia if we had one, as we must 
have some day. Up till now we have simply considered State 
activities for efetablislring agencies for educating the farmer, agencicis 
which owed their origin partly to federal assistance and state 
endowments. The next progressive step was the establishment of 
this larger National Department of Agriculture. Tliat- is the 
department which has for its consideration the whole of America, 
and not one of its States only. This Central I)epartrnent has also a 
thoroughly competent staff of scientists, who carry out investigatioxiB 
in all branches of inquiry of agricultural importance. There is, for 
instance, the Division of Chemistry, with its chief and staff—a 
division in botany, entomology, animal industry, etc., etc. It is 
true each State has itself such a group of specialists at the experiment 
station, engaged in the carrying out of similar inquiries, but the 
experiments in their case are designed with a local bearing only, 
and are carried out to meet the requirements of the particular State. 
In the case of the experts of the United States Department of 
Agriculture, their work is supposed to consist of investigations of a 
wider and more general interest, and they make eflbrts to keep in 
touch with the work of observers and investigators both in KurofX! 
and throughont tlio States. It is not the intention to treat in detail 
of the organisation of this Department, or of the nature of its work 
and its value to the farmers. It is for the present only brought 
forward as the next step in the creation of those agencies contributing 
to the education and fwssistancc of the farmer. 

The Office of Bxi’eriment Stations. 

The Hatch Act of 1887, as we saw, provided for the endowment 
of an agricultural experiment station at each of the Land t:ira;ut 
Colleges. It soon, however, became clear to the teachers and 
investigators of these institutions that efforts ought to be made for 
effecting some co-ordination of the work imdertakenujit th( 3 se stations. 
The necessity for the establishment of some central bureau for taking 
over these duties was strongly insisted upon by a convention from 
agricultural colleges and stations, convened at Washington; and 
the endeavours of this convention ffnally ended in the instituting* of 
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the Office of Experiment Stations by the Commissioner of Agriculture 
in the year 1888. This office was established as a special branch of 
the Department. It can be considered as the latest step in the progress 
of the growth of educational agencies in agriculture. The work of 
the branch is, so closely connected with that of the experiment 
stations that it seems hardly necessary to treat of it separately as an 
educational agency. 

The PoruLAK Education ok the Eakmer. 

The agencies assisting the producing interests and educating tlie 
fanner have so far been almost purely scientific in character. 
There were^ firdly^ tlie agricultural Colleges, with their three and 
four year courses, covering advanced instruction in all the sciences, 
and ending in a degree; ,^6Condly, the exf)eriment stations, putting 
the theories of the laboratory to the test of field practice ; thirdly^ 
the Federal Department of Agriculture, with its staff of experts 
carrying on investigations of a jjarticularly abstruse and scientific 
nature ; and finirthlyj the Office of Experiment Stations, co-ordinating 
the work of the Static institutions, collecting the results of similar 
institutions in all parts of the world, aiidofiViing valuable suggestions 
to the various experiment stations throughout. America. All this 
will very proba,bly frighten the farmer, a,iid 1 almost hear him 
asking: Plow in the name of the world are all these results going to 
help me ? Well, they do assist him, and that very largely ; and the 
practical mind of the American faced the problem, and solved its 
difficulties by initiating a number of popular agencies, which have 
taken tho valuable information acipiired at these higher institutions, 
translated it to 8im])ler terms, and carried it to the very door of the 
farmer. 

How IT WAS Dons. 

When it was found that the average farmer^w means were not 
sufficient to permit of his sending his sons for a number of years to 
an Agricultural College, and that such an institution could not, in 
any very large way, bo taken advantage of by- the adult, the 
American sought for other ways of rendering his College and 
Plxperiinent Station of sorvitie, and the new means employed have 
proved highly successfub Every addition of knowledge acquired 
regarding agricultural science and its practice is rendered available 
to th(3 farmer and his sons by short and special courses in agriculture 
—by popular publications, by the farmers’ institutes, by home 
reading in agriculture, and high school courses in agriculture.' 
These systems; have proved so highly popular that the whole 
agricultural community a|)})ears to have come under, their influence. 
The methods employed will be fully explained later on. 

** 

The Completed System, 

, An attempt has been, made in' the few preceding pages to sketch, 
the origin.and development'of the institutions and agencies devoted, 
to agricultural education in the 'United States. ' The wish expressed 
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by tliu greai- l^leorgn VVasliiiigtou more than 100 years ago has 
found reuJisu.tiioii in an organisation for agricultural instruction so 
complex and jxjrfect that the whole world might take it as a motloL 
Through,tlie i^arly and persistent efforts of a band of scientific num, 
supported. !,))* tin* wisest of legislative ncts^ there has bee,ii foundiHl 
ill eacli Stale tliroiigliout tin* country a number of institutions where 
the poo,rest lad on the f.‘M’m might'acquire, fr(*e of cost for iiiitio!!, 
a teclmical knowledge that will make of hi,m a master hotli of the 
scien(,‘e and practice of his calling. Hx)w much this means for tlie 
nmteriail pros))(u*ii y of the country we in Australiii have, as yet, only 
dimly realised. 

As the clevrn* Tisserand says “ Old methods ami paternal 
traditions have become insufficient for the struggle which has to 
bt,^ carried on ugainst foreign competition. It is no longer the 
struggle for lihj Ix'tween man auul man which is the (|uostioii; it 
is tin* struggle for existenci^ between industry and industry ; 
betwe(3U a.gricnltin"(‘ and agriculture; lietween <a)untry and country. 
These are the words of a. FTonchrmin. It remaiued, however, for 
the American to most thoroughly grasp the meaning of this medium 
txmnd, and to fasliion his educa,tional institutions to most effectually 
uieeti it. Tlie (irigin and development of these institutions have just 
been traced. We ('an deal in the f()l](»wing pages with the functions 
of the moat important among them. 

No. 11. 

The Agricultural Colleges. 

Beference to the terms of the Morrill Act will sliow tliat the 
purpose of its originator was not merely to nuike better provision for 
tht3 agricultural education of the country, but to provide faeilitios for 
improved instruction for all those engaged in the industrial pursuits 
of life, although special emphasis was laid upon the agrioultin^al 
side of the questiom The freedom of interpretation allowed by tl,u3 
broad.and liberal s]„)irit of the Act, resulted in the foundati(),n of a 
niniiber of widely differing institutions, taki'ug on in each case a 
peculiar form_ and life'as the result of special peouliariljieB in their 
own environment. As a result of the endowment following the 'Act,' 
there sprang into existence in many of the States a naraber'of.hCw 
institution>s ; while in other cases, universities and other institutions, 
already in existence, secured the benefit of the appropriation by 
widening their sphere of teaching and ci'eating branches or depart¬ 
ments of study in the subjects prescribed by the Morrill Act. As a 
result of this, there have grown up such a widely differing number of 
land grant colleges that classification becomes almost impossible. Out 
of the whole group of such institutions benefiting by tlio Act there is 
only one devoted exclusively to agricultural instruction; tlio others 
ax^e either colleges of agriculture and mechanic' arts or iiniverBities, 
to wliich have been associated colleges of agriculture. But differing 
as tliey all do in vstruoture, they are nearly all alike in ha-ving formulMed 
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a mo«i tb^vroiigli system of agrii.-ultural iiistriictioii^ «*tnd in tlieir 
coiiiplelo o(|ni|)inoo} for impjirtiiig ifc. 

Bui 1.01 wis and Bndovvmun'ps. 

'riu,i buildings, with their speridid arnuigeirieiit-s Uiud perfect 
equipment in appanifus aii<! illustrative* ina-tiMuaJ^ astonish by the 
lavish (*x[K‘THl,itur(* lluii (*r(’a.ttMl them, while th(^ priucel}^ (‘iidownients 
ailnw of a, teaching sta.IT a/nd systcnns of insr/iaietion that approximate 
mo !‘3 to our ideas o[‘ tlu* roijuirements of a nnivtn‘sity than an estab¬ 
lishment founded for sp(H*ial instruction in one or two branches of 
iinpiiry only. Tliis appears to be the ride, and not the exception. 
The Massachnssc'ts ('ollege, with an income of 45,000 dollars, has 
permanent endownnud funds, aggregating 360,000 dollars, while the 
buildings, farm, and (‘ollege e(piipment are valued at 315,000 dollars, 
jn ibe Kansas (Jolh‘ge tbe buildings and la-boratories are valued at 
350,000 dollar's ; while at tluj Iowa. Stat(^ College these run into a. 
value of t500,000 dollars. dOiesc are a few ]nsta.nces only of tins funds 
that have been and a,re available for the founding a,nd maintenanee of 
institiitic '118 devotcMl to industrial instruction in oin* or two branches 
only. In tlu3 case of universities, with a.gricnltura,l courses, the value 
of the endowment funds, buildings, and equipment, considerably 
exceiHi such sums, and in cases aggregate lurarly 10,000,000 dollars. 
The fret^ exp(‘n(liture of such larger amounts of nionoy in every State 
of America for industrial education is in sharp contrast to the miserly 
nnunier in which <*v{?ry penny den'oted to tin* same* purpose is doled 
out in our own country, 

IbiK Uouusn OF iNsTinn.'TiON at thk (Jollkuks. 

Agrionlture, it has been affirmed, is neither a science nor an art. 
“ It is too (Icpendent u{)(m (‘ircuinstances and too uncertain in its 
results to be viewed as th(> first, and too natural to bo called the 
second ; but, as tlu^ sanu? writer admits, agriculture sc'cms to 
have always be(m the recipitud. of large benefits from botli art and 
scioncciA^ Admitting then, as we must, the many brunches of human 
inqvdry tlud- a fundamental knowledge of agriculture must have as its 
basis, it seemB possible, in a c.ourse of agricultural study, to build 
up a body of instruction as liberal, scientific and learned as the 
curriculum r<3(|uired for one of the professions, 'The Anieri(;aiis have 
rcjcogniscd the facfi, u.nd made provisions for it in the course of their 
a.gricnltnral colleges. Language, science, literature, mathematics, 
jiud ietdinology have all been included in, and made contributory to, 
a 'Course of agricultural study, that turns out as the finished product 
a scholar as well as a farmer. The course at most of the collegc3S 
extends over four years, and embraces a wide and varied,iield = of 
studies, ’ The course for the, first three, years is a prescribed one. 
While in the fourth and final year, a certain freedom is allowed Jn the 
;Selection of subjects. The curriculum, of courvse, varies somewhat at^ 
'the different institutions, but The requirements for the degree at the 
M,iohigan College may be taken as fairly typical of what is demandi‘d 
at most of the other colleges. ;1'’h6 subjects included''in''the'cohrae'of 
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this iHstitntioii are : algebra, English, military drill, botany, 
agriculture, blacksinithing, carpenter work, drawing, phjsicB, 
chemistry, geometry, anatomy, physiology, veterinary scienct^, 
entomology, horticulture, trigonometry, surveying, fuiigiiB diseases 
of plants, rlit^toric, civics, forestry, bacteriology, economic zoology, 
meteorology, engineering, psychology, logic, political economy, 
together with special electives in agriculture ami horticulture, 
carry out instruction in sucli a number of subjects naturally 
necessitates a large staff of professors and assistants at each 
institution. To give a few instances, we therefore find that at 
Michigan there is a staff of 60 professors and assistants, a.t 
Mississippi 22, at Iowa 55, and at Alabama 6 L 

SraCIAL iNSTItUCTlON IN DAIliVINO. 

The great value of the market for butter established by Denmark, 
the growing trade of Canada in the same article, and the rapid 
increase in our own exports, seem to have stimulated the United 
States into making attempts to secure a far lai'ger sliaro of the 
English markets for dairy produce, and every c^lfort is now being f)ut 
forth in the. agricultural colleges fo furnish special branches for 
instruction in dairy husbandry equal, if not superior, to anytliing of 
the same kind in any part of the world. In many of these institutions 
an extensive and general knowledge of dairy liusbandry is required 
as part of the usual agricultural course; while to reacli a class of 
producers unable to devote the time to the longer courses, special 
and short winter courses are held. There are, for instanco, short 
winter courses, of six weeks in dairy husbandry and live stock 
husbandry at the Michigan College. At Kansas there is a Bpecrial 
dairy course of 12 weeks, while at the Cornell University the linoly 
equipped department of dairy husbandry also gives spe(*ial courses in 
this branch of agriculture; but it is apparently at Wisconsin and 
Iowa that the strongest efforts have been pint forward in elaborating 
a system of dairy instruction equal, if not superior, to anytliing in tlie 
bes.t institutions of Europe. The fact that there are eight professors 
for instruction in this one branch only will show tlie (extent to which 
the subject has been specialised. There are separate instructors in 
cheesemaking, milk-testing,buttermaldng, separating, farm dairying,' 
pasteurising, etc. The dairy course is most complete, and the lectures 
embrace the bacteriology and chemistiy of milk and,its products, 
the management of the dairy herd, the principles and practice of 
feeding, the breeding and selection of stock, approved methods of 
batter, milk, and cheese analysis, factory and farm methods for tins 
manufacture of cheese, improved metliods for the packing of butter, 
and instructions in all the operations of a modern creamery. The 
money laid out for giving practical illustrations of all factory 
operations becomes evident when we consider tlie large amoimt of 
miterial used up daily for the purpose. At the Iowa factory one ton 
of milk is taken in daily, and manLifactm*ed into butter and cheese. 
At Wiscousin this am'mat is considerably exceeded, the quantity 
used for the purpose at this college amounting to 2| tons daily. ‘I 
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cat! inaagiii© tlio look oi surprise on the face of our Viefcorian when 
he reads of an educational college woiddng on such a scale ; but the 
American, we all know, is the shrewdest of men, and such big 
expenditures for odiicational purposes must prove highly reproductive, 
or they would liav© been relinquislied long ago. 

Thk Intekiok Equii'mknt ok tue Colleges. 

In almost all the colleges tlie arrangements are of the most 
modern and approved types. There are beautifully furnished 
laboratories of chemistry, physics, botany, entomology, and 
bacteriology. In connection with the botanical section, there is 
frequently a complete herbarium and economic musoum,invaluable as 
illustrative material, while the entomological section has its insectary 
that serves the same useful educational purpose. The libraries are 
stocked with the most valuable works of reference, and frequently 
outnumber those found on the sliclves of a respectable European 
town. In the Massachussets College there are 18,000 volumes on the 
shelves devoted Bi)ecially to agriculture and allied subjects. -This is 
hold to bo oncj of the most complete and valuable collection of works 
oil agriculture to be found in the 8tatos. In Michigan College the 
books of the library numbei' 20,000 volumes. When in future our 
farmers call at the cliemical agricultni'al laboratory of the Victorian 
Department of Agriculture in Lonsdale-stroet, I hope they will carry 
with them some small recollection of those finely-equipped laboratories 
America provides for her vseientists. The old cramped, unventilated 
building that tlie 8tate Inas thought suliicient for our work, and 
designated a laboratory, might arouse in them then some measure of 
indignation ,* and if the vitiated atmosphere of the place allows of their 
safe escape’s, thev will probably leave asking themselves the reason 
why one country has done so much to assist in the scientific develop¬ 
ment of its agriculture and tlie other so shamefully neglected it. 

Farm a hounds and Field iNSTEiJirnox. 

The grounds in connection with the colleges are large enough to 
allow of the cultivation of most of the ordinary farm crops on a scale 
sufficiently extoiiBivo for educational purposes. At the Massachussets 
College there are 150 «.cres under crops of various sorts ; while the 
horticultural grounds cover 100 acres. At Michigan, the college 
grounds comprise 070 acres; Kansas, 800; while at Iowa, 
there arcj 000 acres at the disposal of the college. At most of 
the collegOB the crops are bo grown as to serve some educational 
purpose—that is, certain rotary courses are followed, and the 
advantage of such a method illustrated; while the use of fertilisers 
and the adoption of improved cultural systems are alsQ illustrated. 
In certain of the States horticulture receives a good deal of attention. 
A portion of the college grounds is put down in fruit trees and vines, 
affording material for practical demonstration in different systems of 
pruning, grafting, budding, and all the operations in the piraoticil 
working of an orchard. In certain ' oases, vegetaMf growing and 
forestry receive attention, and small gardens and ptotetiops devoted 
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to tliivS purpoHo afford material for ])ractic.al iiistniciicui hi 
piirsuitB, Many of the colleges seem to s])ecia.hse hi 
(lirectioim. At Massaclmssets there is a good deal «')F attention giviMi 
to Horiciiltiire and huidscape gardening. At Micdiigaiii foresfa^v 
receives some attention, and tlio college possessc^s ;mi a.lximiiiin of 
150 species of trees. Tlie c.ompact little hotaniiai,! gaiMhm of f^his 
institution contains 1,200 species of native a.nd fortn'gn Inndunnxuis, 
plants. A feature of this college, common also t<') some of the others 
is the so-called grass and weed gardens. The grass gardens, as a 
rale, contain a, fine collection of the best grasses and clovers. In 
Michigan, the collection embraces some 200 species. Tlu) wt'ccl 
garden at the same institution has a collection of 100 or more s|)iH‘.ies 
of the most tronblosomc weeds. The educational value! of such plots, 
stocked in the one ca.se with the most d<‘siral)l(.!! specimens fur 
introduction into the pastures of the farm, and. in the other witli liu* 
useless robbers that fre(]nent]y crowd out the liettiu* vc^getation, and 
sometimes throw a farm out of profitahle cultivation, is, 1 think, 
beyond all question. It is of as groat importa.nce, perha|)H, to bci abhito 
recognise an undesirable intruder on the farm, and [lossoss Botm^ 
knowledge for its quick eradication, as it is to detect an introduction 
in the shape of some valuahle grainina.ccouH growth assisting in ilu‘ 
improvement of the pastures. It will be, then,seen that tlio practical, 
as much as the theoretical, side of agricultural instniction rcc(*iv(‘s 
the greatest of attention at these institutions ; and that a* student, if he 
so wishes it, cjan, at the end of h.is studies, leave the college with a 
good Bound knowledge of both, the practical opera.tions of tlio farm 
as well as the essential principles underlying those operatfoim. 

Animal HusBANi.).aY and Fakm Stock. 

.Here, again, we find the host provisions offered .for practicaii 
instruction. Tlie hams at Massachussets are Bto(d<(Hl with 100 head 
of cattle. At Michigan tliere are cattle, shoej), and pigs of the 
principal breeds. At Iowa the farm is stocked witli reproHentn.tives 
of five breeds of horses, six breeds of pigs, six breeds of cattlo, mnl 
seven breeds of sheep; in fact, without specifying furtlier, nearly all 
of these institutions throughout the States have made ample provis'ion 
for instruction in animal husbandry. In some of them there are 
separate buildings^ devoted to veterinary science. Tlie animals m 
the farm are used in class illustration, and serve where the Btation in' 
connection with the college has undertaken work of this nature as 
material for experiments in breeding and feeding for the prod action 
of meat, milk or wool. The value of such a course of instruction will 
be readily.admitted when we remember that not one farmer out of a 
hundred possesses the most elementary knowledge of the principles 
of feeding. His rough, practical experience has, in certain iristancos. 
shown him that on certain pastures of the country his sheep have perhaps 
produced a better wool, or that his cattle fed on u, (‘nrlain fodder have 
rapidly put on fat, and his cows showed an increased yield in milk ; 
blit the term, or its meaning, of a balanced ration, or the nutriti ve 
ratio of a fodder, is to him, in most cases, as (unpty of m(.!ainng as some 
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Greek quotation. As th(i animals a,t these Btiations are feci by rule*, 
the chemical coiistitation of the ration known iincl explained, the 
increase or clecreas(3 in weight of the animal determined, and other 
results reported on, tlio tcaclier Inis for use -in class work a mass of 
inforntati^m wliich inusi» illustrate in a striking manner the groat 
coiisiihn'ation tliat this operation dosenwes in the ec-cmoiriy of the 
farm. 

No. ilL 

The Experiment Stations. 

It was a small (5oin.| any of progressive farmers in a. quiet German 
village who laid the fonndatioTi for the first institution under Govern¬ 
ment aid devoted to (oxporimental research, in agriculture. The firsi* 
Experiment Station organised under this a,id was established 5(1 
years ago in the little village of Moeckern. d’o-day there ar(‘ 
upwards of 70 of tlu^se stations in Germa.ny alone, in agriculture, as 
in so many other brunt*,lies of human activity, it wa.s the German who 
first clearly gra.sped fho large [Missible assistance^ that the reBOurct^s 
of s(*/ience might give to practice, a,ml worked out thcj most appro¬ 
priate motliods for proving it. Tlu^ A.mcn*i(.*jm ha.s been a most apt 
pupil, and in this braaich, at a.uy rafe, stands on an equal level with, 
the old master, in (‘^irtain rt*spta3ts, p<.n*!iaps, a little above it. It 
would be inttu'csf.ing, tlid spa.ee permit, to traiai the long agitation in 
A.meidca for the establisluneiit of tlu^sij stations. Altliongh they were 
m.)t introduced till long after the German, the clear-headed old 
Wasldngton, in the annual message referred to, had (udled attention 
to the advisability of experimental investigations for promoting 
agriculture. It was not, however, till the year 1875 that the first of 
theso insiitiiiionH on the Jhiropean model was established in America. 
Started, and partly supported at first by private contribution, this 
station, commencing operations with a chemist only and two assist¬ 
ants, has Imen the jiioneer in a movement that has more,) profoundly 
iniliioncod than anything oIbc the agricultural life and development 
of America, it soems hardly possible to realise tliat within the short 
time of 25 years a number of institutions witli similar airris and 
objo(,5ts sliould , havt‘- sprung up from Buoh unpretentious beginnings, 
and i^xtonded tlirougli nc^arly ewery State and territory of tlio country, 
that a stu-ff of ixmr should have so grown as to now number 678, that 
the availabhi sinn of a few thousand dollars pr<.)vidt‘d for this speciai 
work should have increased to a yea,rly income of 1,183,000 dollars, 
and that an equipment included in the apparatus of a chemical 
laboratory should now, taking the whole of tlie stations) represent a 
money value of millions. 

Th.s Rwason op ExrhiiaMPNT Statio.ns. 

Each country has its own special problems to be worked out, aiid 
if we in Victoria are'going to make any progress at all in agriculture 
it will be principally through the results of experiment stations. ■ The 
^ farmer urnmn to liave already reoo,gnised this, and agitation i8''nbw 
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strong ill favour of Govermental action in this direistioiL Tlio 
rea.sonH justifying tlie movement are worth consideration. They wore 
th(^ same in America 25 yotirs ago as they are lierc'to-day. One 
liiindre'd years ago,, when tlio ca,st-iron share was first introduced iiito 
America, the farmers, wo are told, objectcul to the new-fanglcKl Idoii, 
and said it poisoned the gronnd, and caused wecals to grow. Tlie old 
cultivator of Asia Minor a tew thousand years befoni would probably 
have raised similar objections had anyone suggested anything but 
the bent branch of a tree for breaking up his ground, and prolialily 
the East Indian of to-day laughs in certain parts of the country at 
the id(ui of a coulter and wheels on a plough, and imagines notliing 
necessary for the cultivation of his field beyond his bent piece of 
wood with its iron point. Compare these rude, primitive tools, the 
handiwork of the cultivator himself, with the splendid implements of 
a well-equipped farm of to-day, and we find, 1 tliink, a full aiid 
sufficient atsswer for the why and wherefore of an experiment station. 
These modern ploughs and cultivators, drills and hnrvesters, with 
their wonderful variety of form, each worked out to give some little 
superiority in a hundred cleverly thought out ways, are all eloquent in 
response to such a question, for they tell ns that tlio agri(‘/uitnr(^ of 
to-day is not the agriculture of even lUO years ago, but that it IniH 
grown from a blind, careless, haphaziard practice to a pursuit 
requiring thought and intelligence—a pursuit that demands for its 
successful carrying out all the resources which science can bring to 
bear on it. It is true that the accumulated experience of generatiorm 
of men without the assistance of science had made agriculture what 
it was before science touched it, hut the discoveries that had been 
made were the discoveries of chance, accidentally stumbled on by 
men groping blindly in the dark. ITie problems of to-day require a 
quicker, surer solution. Tlu\y, for the most part, have out-grown the 
capacity of the farmer himself to handle, and requires the knowledge 
of a specialist. The methods employed must now rest not on a basis 
of blind empiricism but on clearly defined principles. In fact, all 
further progress in this greatest of human industries is only now 
possible through a system of continuous experiiiuinting by* well- 
trained specialists on the soils we work, the crops we grow, the 
manure we apply; on the beef, mutton, pork, and wool wo prod'uce; 
with the milk, butter, and cheese of the'dairy, the fruit nf the 
orchard, and the whole produce from the land we farm,. 'The necessity 
for such investigations is the reason of the experiment station. 

What aee the Stations? 

The stations in America are primarily institutions for original 
research, having for their object the widening of tho l)oun- 
daries of our knowledge concerning the science and pr.ictice of 
agriculture. But althougli it was intended that this should be their 
principal fiinction, they have nearly all taken on the role of educational 
agencies as -welL By the publication of bulletins, and the active 
interest of its officers with the work of the farmers^ institute^ the 
^pariment station, in America has done more to popularise scie'ilific 
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fceacliing in agrioultiire than any ofclier agency. This will be referred 
to ill th(3 arfcicie dea.ling* wildi popular educafcion. The cpiestion now 
to be considercu’l is tilui functions of those stations as a^geiicies for 
origina,! research. The (ieM of tlieir inyosfcigabioiis is such a wide 
one n, iriere skeleton outline only cuiu bo given of t\m work that 
is being ciirriod out. As this work varies according to the 
orgutuisation of the differont Sbaidons, and ea(di seems to specialise 
more or less in some particular line of inw^stigation, it would require 
too much space to give a,nyt!iing beyond a, goneraJ description of the 
work carried on by all of tlioni. 

iNVES'L'inATJONS THAT AUM ilwiNU MaDK. 

In the report of Dr. True for last year we (ind that the research 
work for laboratory ami {>lauit h.ousi>, and tlie practical experiment of 
tile heldj cover a very wide range. The gi^ologjq physics, and 
chemistry of soils are being studied, and fertilising experiments 
C.irried oat on the various (‘lasses. dMie (jiiestion of drainage, seepage, 
and inagatioii is receiving attention. 'Piu' adaptability of various 
localities to specia/1 crops is Ixhng inv(‘sl iga-ted; the (uimposition, 
nutritive v'ahui, unhiliods of cultivation, and manuring of these <n*(>ps 
determined, and their suitability in systamis (if rotation delined. 
Feeding experiments of a. most exlniustivo na,ture, designed for the 
production of milk, lieef, luattori a,nd ])ork, are being catTied out, 
and associated with, sucli work in the feeding stall are the 
investigUitions of the la<boratory, for the testing of the composition of 
the fc(3diug stuffs used in the experiinonts, and tlieir degree of 
digestiliility. In the dairy, the bacteriology and chemistry of milk 
are recjeiving close aibmtioii, wliile improved methods for butter and 
cheese making are under consideration. The diseases of plants, the 
vitality and purity of seed, the varietal improvememt of fruits, the 
study juui (jra.dicad/ion of insect posts, problems relating to 
metoorologica,! ])henomena, and numerous other questions art) also 
Bulijects of close ami cau*eful investigation, ''riie staff required for 
sncli an amount of work is enormous, and the reader will not be 
astonished to learn that for its carrying out there are employed 148 
ediemists, 52 botanists, 48 ontornologi.sts, 77 horticulturists, b experts 
ill animal husbandry, (58 agriculturists, 2(5 veterinarians, 17 
inetoorologistB, 7 biologists^ 7 physicists, 5 geologists, and 20 
/mycologists and bacteriologists, besides numerons others, bringing 
the total employed at all the stations np to 687 persons. It is evident 
that to treat of tlie work of so many specialists in a short article like 
this is impossible. It is just as difficult to give illustrations of the 
practical utility of it all to the farmer ; but all this science has a very 
great bearing on the practical work of the farm j and we might show 
how, by treating,in a little fuller detail the work of' one division 
only ; and as being perhaps the most important we select the division 
of chemistry- ■ k, ' ; : _ , c 

' "b';,;' The DiscovEav, 'CHMismY. ^ 'V 

, 'The connection 'ofohomistry with'the affairs of the'"farm' appears, 
,I suppose, awery"'remote one-., Tbst./'amunaber oJ5 reactions' '.'carried 
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out with a lot of inysterions apparatus in some town laboratory is 
going* to iiirtiience crop production seems^ perhaps, too impossible to 
tlie farmer, and yet the new agriculture, the scicmtilio agriculture as 
wo call it, has its foundation in chemistry. It was not till the analyst 
in the laboratory had fonnd out tlie materials that form our soils and 
the Ruhstances which comjmse onr crops, that tie inforiimtioii was 
fortlicomiiig that explained unprodnctivity, and assist(‘d in again 
restoring fertility. The chemist, then, is a man whose serviet\s xnoro, 
perhaps, than any other man are indispensable to successful 
farming. 

What the Chemist Does in America. 

What the chemist does in America is what the chemist, if he 
wishes to he of any real service to the farmer, must do hcjrti or in any 
other part of the woidd. He has taken the soils of the farm and 
analysed them, discovered their deficiencies, and prescriixul methods 
for most economically supplying them ; analysed crops, determined 
the various ingredients and the respective quantities of each annually 
removed from the soil, and worked ont formulae of fertilisers to 
most cheaply replace the loss. He has investigated the physical 
texture of soil, shown how to impart to a stiff, untraetable clay a 
friable mellow nature, or how to convert a light, leachy sand into a 
soil of body and retentive power; offered a corrective for sourness, 
shown the ill effect of a surplus of soil moisture, and pointed out liow 
to mitigate a paucity. In fact has worked out solutions for nuriiber- 
less soil problems that confront the worker on the farm, and in the 
treatment of land has replaced blind empiricism by sound science. 

Has the Chemist Done No More ? 

The chemist has done very much more, and of quite equal value. 
He has taken the grasses and fodder plants of tlie farm, the hay, 
straw, grain and oilcake, and analysed them, He Ims sliown the 
great difference in the feeding value of such materials, reveahnl the 
properties in each that go to the making of flesli and fat and milk; 
prescribed rations for onr working horses, the growing Innist, the 
milk cow; shown that there is a science of feeding, as well as of 
manuring, and explained its princii)]es ; taught that tlie usual method 
of feeding is a most wasteful one, and shown how it might be 
replaced by a more economical one;, has, in fact, shown the farmer 
that there is a rational treatment for the stock he raises, as well as the 
soil he cultivates. 

The Improvement of Vegetable pRonuerrs. 

Here, again, the chemist has stretched out his hujid to assist 
agriculture. He has taken the wheat and barley, the fruit and th© 
wine,'and other vegetable products of the farm or orcliard, and 
disclosed by analysis the failings or the qualities of each,. Has sliown 
how^the chemical composition of, a barley may fit or iintit it as a 
■malting sample, revealed the milling defects Or 'qualities in a special 
/wheat, the sugar percentage of a beet or cane; the qualities of tobacco 
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leaf^ and in most] cases indica,ted nietliod.s for tlie elimination of 
undesirable or the streiigMiening ()f desirable cliaracteristics. The 
increase of gluten in the wheat gruiiti, the rise o£ the percentage of 
sucrose in the beetj the modidcation of the nitrogen coriiponnds in 
the malting barley, are changes that were not possible till the 
iiiv'ostigatioiis of a chemical lal)()ratory had preceded and pointed out 
the way. 

Animal Products. 

The chemist has been as active in the improvement of oiir animal 
products as those of the vegetable world. It wa,s the chemist who 
first placed the dairy industry on a scientific basis, and it was the 
chemist who originated the bacteriology which has recently thrown 
such useful light on dairy work. The cliernist also has analysed the 
milk, butter, and cheese, and shown the composition of each. By the 
determination of the fat percentage in the milk, he has enabled the 
farmer to reject the worthless mcmibers of Ids herd and retain the 
profitable. In wliichever direction we look, we find that the chemist 
has given Ids best energies to the work of assisting the fanner. The 
best answer to tlie contention so frequently put forward of science 
being unable to do anything for agriculture, is found, I think, in the 
long list I liave given of the investigations and discoveries, by no 
means complete, in tlie service of that pursuit, which began with 
Liebig, and has been uninterruptedly continued to the present day. 

Tun Assistanck of thf Othkr Soibhcus. 

As the short reference to the wide field of investigations under¬ 
taken by the experiment stations will show, it is not only chemistry 
tliat has lent a practical assistance to the farmem, for agriculture most 
own an almost equal indebtedness to many otlier sciencevS. Physics, 
botany, geology, z/iology, and veterinary science have all been 
enlisted in her service, and offered their valuable teacldngs. To take 
the first of these, it was hardly thought a few years ago that the 
physicist would bring his knowledges to bear on the problems of the 
soil, and hell) so largcdy in their solution; and yet the explanation he 
has given of the movenu^nt of the water and salts of the soil must 
largely inllnoiKio ns in the nudhods of enliivation we pursue, and the 
distribution of the crops we grow. The investigations of tliebotanist 
and entomologist have similarly contributed in ways at first unseen to 
the accumulation of information, which turns out in the find to be full 
of practical utility to the farmer. The crops of the field and the 
stock of the farm have their pests and diseases that rec|uire combating. 
There are the life histories of insects and fungi injurious to these 
cultivated crops to be worked out, and methods devised for their 
• repression. It is important that we should know the many species of 
aiseful or pathogenic bacteria around us, in the air we breathe, the soil 
we’Cultivate, the crops we raise, .and the fertilisers we sow; in the 
food consumed by oiir stock and tbe products that leave^,the-farm. 
The botanist, bacteriologist and exitomologist are working at tE'e 
Stations to give that information, and the practical value of'their 
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rc*st?arcl!eK in iiiiqnest:ioiinl)le. Tl)Oro is, tlsei), no iiece.ssii.y for 
furfilicr exjiandin^ii^^ on iho great assistance tlint science con give to 
agriculture. The AnuuncaiU fninner has long recognised it, and tln^n* 
is notliing that has so tnucT coidril)nied to tlie belief Jis tier iininy 
s|)l(‘ndid ri'SidtiS ubta.ined ai. tlie Expinhinent Staliems of (^(mntry. 

No. I.V, 

The Popular Education of the.Farmer. 

There were d('scril)ed in a, precHHling ariicle a iinrnber of (Tabo* 
rate\y equipped colleges, iiminta-ining most coinpreliensive (jonrses in 
agriculture; but during the perusal of tliese cvlalH)ra,te sclieiiic's for 
iustructiim there havug 1 am sung arisim in tin; iiiimls of my readcu-s 
ccudain doubts as to tin; direct utility of all this to tin; farmer. lias 
tin; avxirage fa,rmer tin; nuuuis to send his sons for a foui' \'(‘ars^ msirs?; 
to siicli an institution? Is smdi a,n amount of knowledge, iindet* 
present comlitions, absolutely n('eessa,ry for the most suceessriil W(M‘k- 
ing* of the farm? Tliese a,re (pK'stions I know that will 
themselves, and tin; answer ^‘No” must, lu; givem to botJi ; and 
altlioug'h, as laygards the second, tin; iilk'r of the soil nndoubttully 
loses nothing by the acquisition of su(*li a knowledge, still, looking at 
tlie question in its ])ractica,l aspects, snceessinl farming is undoiiliiedly 
possible without all this intelh'ctnal outfit. If smdi lie tluMaisi*, then, 
what nsefnl purposes do these colleg'cs H(‘rve ? Or do they, in fact, 
seiwe any purpose at all ? 

Tun Work of tum OoiifuaJMS. 

The colleges have served, and. do serve, a most rs‘ful puriiosm 
and without them America, would nov(w have ha.d that splendid band 
of investigators and rnJncat'.ors, who, by original research, liavo 
attacked and solved the many agricnltural f)robicuns that cajidVonted 
them, and thus considc^rably widemed our knowknlgc; of the seienco 
and its practice. The use of these colleges was at fii'st (jiK‘stione<l in 
Atnerica, from their appai*ent failure.; in ])ractiea.l results, and tin; high 
standards of iustrnctioii they elaborated. Their function is now 
better mulerstoocl and appreciated. That function, nn Dr. Trtio st^ates, 
is to train tlie teachers in agricultural progress. 'From the collegeg 
are to come the teachers, investigators, JoiirnaJists, and managers of 
agricultural enterprise and industries requiring a relatively high, 
degree of scientific knowledge and expert training for their successful 
operation/’ From sncli institutions a.re to bo drawn tlio (lire(d(U‘s of 
experiment stations, and the staffbif ex])erts able, through (irigina! 
research, of still further widening the boundaries of our knowhfdge 
coitcerning the science and practice of agricidture. Such iiistifiutionB 
have also provided the teachers wlio are now carrying on the work of 
the popular'education of the farmer and distributing the knowledge 
they gaineci in these seats of learniug throughout tlie lengili and 
breadth of Alnerica.' ' ' , ' 
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Elementary Teacminu in A<MirGELTURE, 

Plans liav(3 been formed and sclietnes attempted for inaiij years 
for introducing the teaching ot agriculture into the coiiiinoii school 
ciirriciilunij but appa-reutlj without much success^ and yet could a 
system oi: iostniction be formulated by which the child might obtain 
some elt 3 ui( 3 uta.ry knowledge of th,e principles underlying agriculture^ 
the good tliat would follow is, I, tliink, incalculable. The great 
tendency throughout Australia is for tlie popuhition to concentrate in 
large cities. The reason for so many of our children on the farms of 
the country deserting rnrad life for town activities is, I think, trace¬ 
able to the isolation and the rule of tliumb daily drudgery of ordinary 
farm existence. The child Iciives the country school crammed with 
facets linked, for the most part, by no connection with his own associ¬ 
ations, and with none of that awa,kened power of observation which 
might disclose in the isohition of a bnsli homestead a world exceeding in 
attractiveness tlie one with wliich his fancy has prol)ably associated a 
town existence. To wha.t exkmt some sma.ll knowledge of the processes 
of the life and change goingon a,round him might alter all this? For 
sncli a knowledge, might disclose as much tliat is wonderful in the 
growth of a blade of grass u.s in the motions of the pbuiets, as imich 
of informa.tion in the process by whicli a clod of earth gives up its 
fertility as in the forces that kecj) the stars in their place in the uni¬ 
verse. It might sliow him liow the tilings we Inive to deal with in 
our Iiomelicjst toil connect us, if wo but understand the linking, to 
what is most elevating in maids thoughts and ho|)es.^’ The American 
has recognised this, amd in his latest schemes for elementary educa¬ 
tion has relied upon inetliods intended 1 ‘a.ther to arouse in the child 
the powers of obsoryfition of natural objects arid facts than upon the 
actual teaching of agriculture. 

Nature Teachino in the Lower Schools. 

With this object, nature teaching lias been introduced largely into 
the schools; tliat is, certain obji‘Cts are bronglit undcu' the notice of 
the cliildron, such as plants, insects, etc., and jiithy observations are 
made upon tlusse by the tcnclier. iriio children arc encouraged to 
collect insects injurious to the crops, to watch tlieir moveixumts, and 
study their habits. Seeds are sown and. dug up at intervals to 
examine the growth and , structure of the roots. The effect of 
fertilising ma.tters on the plant is illustrated, and a hundred otlier 
points connected in sonio way with the life of tlie farm called attention 
to. This, it will be said, is not agriculture. No, certainly not; but 
we handle here material liy which some of the most beautiful opera¬ 
tions of nature can be brought under notice of the child, and 
explained. To the ordinary, observer there is nothing in the unfold¬ 
ing of the leaf, the formation of the flower, the setting of the seed. 
The butterfly settles on the blossom, and pleases, perhaps, by its 
^showy form,: but ;to how, many are the changes .in its lifeh^history 
'knowm? We walk over'fhe soil, to most of us an ut3interesting'\mass' 
of dead''matter, little dreaming of'its" countless myriads'o£ 'microkeppio' 
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life^ lii'Aping on soil clianges, witlxout wliicli tlio larger visible vegeta¬ 
tion would perisli of starvation. By bringing stieli bicts iiinier n 
cliikFs notice you certainly do not teaeli a.gricultuiT;, but y(*ii blaze a 
pathway leading to the teaching. You convert the ra.im into a. fairy- 
■ land ; you give birth to a thirst for knowledge that, continues long 
after schooldays; you help to keep in the c<)ioitry (uie inore nian t(>' 
perpetuate there tlie better instincts that too fri'cnu'iitly go under in 
the tiinnoil of a city^s life. This movement, if I mistake not, will 
loawe a j)rofoiind impression on tlie life of America. 

A Step Furthke. 

The American has gone a step further for his sons and daughters^ 
Nature teaching has been confined to the lower common scliools, but 
provision has been made for an advanced teaching to ni(‘et tfie 
requirements of pupils in the higher schools. At many of tlu‘SO 
higher schools or academies a skeleton course is given in tlie 
principles and practice of agriculture; that is, the subject is merely 
treated in its main outlines, and with nothing of the fulness of (hdait 
common to the schools or colleges devoted entirely to agricultural 
instruction. The object of these institutions is to carry instruction 
to the point of opening up to the scliolar the wonderful advanceimuifc 
of the science of agriculture, and enabling him to take advantage 
after leaving school of the information contained in bulletins, tlie 
current literature, and the lectures given by specialists sent out by 
the Department. 

A Wider Provision. 

To meet the demand for a wider knowledge tlian that obtained in 
the skeleton course of a High School, several States have estublialied 
secondary schools of agriculture, that is, institutions with standards 
of instruction fiir below the Agricultural College, and with a course 
of agricultural instruction inclining more to tlie practical side, and 
limited to two years instead of four. The shorter courses in those 
institutions practically do away with the principal olijection advanced 
in connection with the colleges—that is, tlie unwillingness ami in- 
ability of the average farmer to grant the expense and time necessary 
for such a course. But in this case, also, tliere seems a disinclinatioti 
on the part of the majority to allow the son away for the period even 
required for the courses of these institutions, and the tendency now 
seems to have a special course in the bcIiooIb to which farmers^ 
children resort. This would follow after tlieir general education has 
been finished, and would do away with the necessity of residing a 
distance from their homes. 

The Adult Scholar. 

The schemes that have just been described have applied only to 
the child or youth, but there is the adult farmer just us anxious for 
information, and deserving the same consideration as tlie younger 
I generation. A question equally as vital is the discovery of metliocls 
f to reach and instruct him. The American has, I think, sob ad this 
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problem ako^ and a Biimber of agencies have sprung up and developed^ 
kaviiig for their object the bringing to the fireside of 0 \rery farm the 
diBoov^eries of the experiment stations and the teachings of the college. 

ThK PUBLICATIOIS OF BuLLKTiNS. 

The publication of the farmers’ bulletins^ both by the Department 
and the B,'c peri meat Stations, has done more for the dissemination of 
knowledge among the farmers of America than any other agency. 
The latest results of investigations in all parts of the world that help 
in the slightest the farmer in the pursuit of liis art are brought 
together and given in easy, popular language that bewilders no one. 
In, order that tiie results of these later researches shall be tlioronghly 
understood, preliminary instruction in the subject is given by various 
bulletins of information. The Experiment Stations have undertaken 
this work, and have been described as the crowning features of the 
agricultural colleges. 

Farmers’ Institutes. 

This is essentially an American institution, and one of the most 
successful. It has been justly described as the adult farmers’ school. 
An outgrowth of the open or public meeting of the local agricultural 
society, they have now extended to every State and territory. The 
methods are novel, and certainly tend to the establishment of 
sympathetic relations between the man of science and the worker 
on the farm. Certain topics are introduced by a specialist from 
the experiment station, and general discussion invited. yuccessM 
farmers of the district are called upon to explain their methods, 
and every effort made to create an active interchange of ideas 
among the audience. Such meetings may continue for two or 
three days. ITiey offer opportunities for giving the latest results 
of investigation work at tlie stations, explaining matters of 
difficulty to the fanner, and imparting informatioiA as to proper 
linos of conduct in his art. In addition to the material benefit they 
confer, they provide a stimulus for that higher intellectual culture 
which will do more than anything else towards lifting the status of 
<nir brother on the farm. 

UNiVKRBiTy Extension Work. 

Since the adult farmer could not go to the college, the college 
determined to come to him, and the reception has been a most cordial 
one. Some of the colleges, feeling that their influence with the farmer 
was not sufficiently direct, devised a system of extension work by 
which the farmer rerniining at his own fireside, might participate in 
some measure in the benefits of their instruction. The College of 
Pennsylvania was the first to move in this direction, and organised a 
course of home-reading in agriculture. Standard works on agricul¬ 
ture were offered at reduced prices; assistance and advice were given 
freely through correspondence, and a course of reading prescribed, 
embracing the most important divisions of the science and practice of 
agriculture. Examinations then took place, based on the prescribed 
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;i.nd wli(‘re a, c^ortiuri (ax.celk*iicc luui IxaMi oi)taiiUMl, 
cak‘K and di|)lo]iins issued, d'lie ])]aii seems to luive iniit witli 
great siieec'ss, and 1ms been ia.ken up by oUier colleges. Tlic^ .N<‘W 
York iiistitiitioii lm.s even gone furtlier in its oxbassioii work, lis 
a-dditini! to giving instnicl.ion by moacUs of c*.orrespoi!dmu‘i' a,nd 
rmwliiig courses, it s(vmls out a well e(|uipp(!d itiiierjud. se-lH:H>b u!uief» 
bi.kc'S (‘IcMueiitary naturt^ buicliing* in the rura.l schools^ puljlislu/s 
rea.da,bi(‘ expository bulltdins, ami a.dopts locud (itdd experiuuuit as 
a. nuai'us ot tea,cliiiig in th.e various districts. 1 have often thought 
wheii looking over the literature of our ]Mechani(,‘s’ Institutes in the 
couid.ry of how eidb'ely tlu‘ oxisttmce of tli(3 farmer se<.uus to liaive 
been ignorcsl in A^'icioria. In one or two ea.s('s only Imvc^ 1 evuu' 
(lisc(,ivered a singde 1?u()k treating (>f tlic subject of agr'uudtnrc*, ami 
yet during the long winter evenings, 1, fo(d eonlident ibero a.i'e 
rimnb(‘rs of our young cidtivadors, a.nd muiUy of the old wSio, uu're h 
obtfvinable, would sit f‘a.seiimt(al for liours over one of our nio«le]*ij! 
popuhir agricrdturai Inuu.bhooks tluit ought to l)e luailable in the 
library of every township throngliout Victoria.. 

Too Ai'Atiikthx 

'.roo apathetic/^ J. he«ar my friend of llu^ town {uunarking. 

These are all very fine s(‘ntiim‘nts, but (he wliok; thing is a. drcuini, 
and will always remain oiu*. VVlieii yon (.*an enliredy alter tins 
a,])athetic, stubborn, prejudiced btung of tlu^ fa.rm, Iheig pcuduips, 
such a movement as you speak of in Aiiuuuea. might he possihh^; 
but till tlien it is like beating u. pi(‘ce of ada.maait with a tuft of 
thistle-down.^^ With all dpe respect to my friend of the town, 1 heg 
to differ. Tha,t our farme!* is truly a;pa.tlie(ic, 1. deny—(hat lu^ is liimi 
in his beliefs I Jujld a. viriiu'; that he is prc'jndiced, J [lerhaps admit, 
aiul thorougldy excuse. .But go to him with reaJ inforiiialinn, 
and an a.f)panent apathy giv(‘s way i^o (mthusinsni. (.MUifront- him 
with, palpal)h‘ truths, aiu! his stubhoimmyss yields (o eonvirtims ; 
disclose to Idni, not Ji slioddy, bn{< a, n.'aJ sciiuice, send for its 
interpretation iiotA cha.rla,ta.n hut a inasi.tun a.nd (Jiis muclnmaligued 
fa.rmer of ours st(‘ps forwa.rd, as (‘ager for inbnuna.t ion a.nd new tnd.lis 
as the most ardent student of onr more inkdhmtaud centrias. 
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MODERN SILAGE METHODS. 

0 

Uy T, Gh^.vnj, M.D., M,8. 

IMiO olrjcjct ill making silage is tn preserve tlie gTcen fodder in 
tlie same condition as it was when cut in tlie lieUL In hay making 
the preservation is secured by drying all the moisture out; and while 
this method supplies a. marketa,ble and easily-handled material^ it lias 
tluulisadvantage of saciuhcing* all the natural juices of the food. It is 
all im|)orta,nt to recognise the fa.ct tlmt water cannot replace the natural 
jiiic('s. Hence any means by which the green fodder can bo preserved 
ill the succulent condition is well worth the attention of the fanner. 
Spe,iking geiierailly ,in all parts of Victoria it is the absence of green, food 
whicli. is severely fedti every y(‘ar, and which practically limits the stock- 
(uirry ing cafiacity of every fa,ri.i. in jieriodsof ]U‘olonged drought dry 
food itstilf may run short, and tlu^ ajiimals siilfer from actual 
sta.rva/tion j but, for the most pa,rt, the rein iins of last seasoids 
herbage, aJong witli hay and straw, supply enough dry material if only 
there is a» little succulent juicy food to BUjipleint'nt it. These 
eimsidera-tions aitply espi^cially to animals whicli chew the cud. Their 
teeth and digestive a.ppaa'atus are formcul to deal with food in a soft and 
bulky condition. The cow cannot yield milk, or the bullock continue 
stmidily to gain in weight, if fe<l. exclusively on dry food. In many 
iiist ricts the succi'ss of the huuhing season is closely de])endent on 
th(‘- (‘a,rly autumn rains ])!*ovi(liug a. new growth of grass. Animals of 
all kinds a,n^ a,t (.lieii* liest <lnriug October and November, and if 
then* is a.ny laisy way by which the (ujiiditions which obtain during 
thesiMuonl hs (am lie perpOamted from one year’s end to the other, 
iluMH! is no (juestion but tlmt the number of live stock of all Jcinds in 
tlu‘ Htnde could at ouet‘ be more than donlilcd. Modern silage 
niO.liods place this witliin the power of every fanner if combined 
with the cultivation of suitable crops to fill tlie sile. Even without 
any (‘xtra eultivation much can he done with what at present is, to a 
large (‘xtent, wasted. In the north tliere is often abundance of trefoil, 
baaley grass and other herbage beginning to dry up by the end of 
Octolior. A couple of humired acres of wild oats and self sown 
wheat is of little value, even if made into hay ; while if made into 
silage it would provide abundance of the riglit kind of food for the 
autumiL In the south, mai^^e and amber cane mature faster than they 
cam be profitably fed as green fodder. In hay making districts part of 
tlio crop miglit with advantage be made into silage. It is by the 
combination of dry and succulent food that the largest amount of 
iiutrinHUit is extracted from both. Other advantages which silage 
has when compared with hay will be discussed later on. 
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The Causes of Former Failures. 

Silage liiiB been tried by a few farmers for tlie past 20 years^ bui. 
lip to the present it has never been extensively adopted. There is no 
district where it is in g’eneral use. In most cases the stack and pit 
have been used with a certain amount of success, but very few farmers 
make it regula,rly year by year. On the other hand, the silage 
boom which is now taking place in America is the !uost 
noticeable event in recent agricultural practice. Not only"is the silo 
spreading in all parts of the United States, but the men who have 
had most experience *of silage are the most enthusiastic about it 
The number of the silos on progressive fai’ms steadily and rapidly in¬ 
creases from year to year, while the size has increased from luO to 1000 
tons. It is evident, therefore, that with American methods there is 
no uncertainty either with regard to the quality of the silage or with 
regard to the feeding results that attend its use. 

When green stuff of any kind is put together in a heap a rise of 
temperature ensues. This rise of temperature is duo at first to the 
vital activity of the green plants, the cells of which are not yet dead. 
But if the heat is present for several days it shows that further 
changes of the nature of fermentation and putrefaction are occurring. 
In all oases the heat shows that combustion of some kind is taking 
place, and it is unfortunately a fact that the material which iii’st 
disappears from the silage by this combustion is the sugar and other 
easily digested food substances in the crop. The more heat there¬ 
fore the worse the quality of the silage. The heating, however, can 
only occur if air is present, for oxygen from the atmos])here is 
absolutely necessary to keep up combustion of any kind. Hence the 
key to the production of first class silage is the complete exclusion of 
the air. To make any kind of green stuff settle down in a* firm 
and solid mass, it requires to be chaffed. Pressure alone is not 
sufficient to squeeze all the air out of the interstices of the leaves, and 
from the interior of the stalk. The saving in food materiaJ which is 
effected when no rise of temperature takes ])lace, is far more tlian 
enough to pay for the extra trouble involved. Good silnge pays 
better than inferior silage frotn any point of view, ^i’he more remiily 
air can gain access, the greater will be the destruction of focKl 
material. Hence the inside of the silo must be perfectly air tight and 
smooth, and without corners, so as to allow the material to settle 
uniformly without obstruction. A deep silo is therefore bettor than 
a shallow one, and round is a better shape than square or rectangular. 
If these conditions are fulfilled the silo may be above or under 
ground, and there is no uncertainty as to the result. In 1886 Gilbert 
and Lawes pointed out the necessity for excluding the air, and the 
consequent advantages of first chaffing the green fodder. Unfortu¬ 
nately many farmers concluded that because cattle readily eat the 
b ack stinking silage which r<.‘sults from overheating, it is only 
necessary do make any kind of stack or pit. Some have even gone so 
far astray as to declare that the higher the tempeivituro the better 
will be the results. The truth is that if it were possible to absolutely 
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prevent aiij,rise of temperature from taking place tlie green fodder 
would come out of tke silo in precisely the same condition as it was 
when cut in tlie field, and the more nearly one can approximate to 
these conditions the lietter will bo the result. 

To obtuiiii the l)est possible results we require therefore (I) to cut 
the crop up small, so sis to allow it to be presstai into a solid mass 5 
( 2 ) to have tlie silo air tight; (3) to have it built so as to offer no 
obstruction to the uniform settling of tlie silage. It wull be seen at 
once that, the stack fulfils none of these conditions, and except to 
meet a temporary emergency it should not be entertained. The 
objection sometimes raised to the labor involved in chaffing the green 
stuff is not borne out by experience. The green crop passes through 
the ordinary cbaffcutter very easily, and the real labor is found to be 
the haulage of the lieavy material from the paddock. Provided there 
is good provision against water entering the silo it does not matter 
whether the silojs above or below ground. It is simply a question of 
convenience in handling the silage, and of economy in the cost of 
construction. The sha[)e should always be circular, and the height 
should be as great as possible. A few years ago 15 or 20 feet was 
the usual height in America, now it often exceeds 40 feet. It is 
found that the greater the depth of silage the less is the waste, and 
the more uniform the quality. 

One great advantage of the deep silo is that no weighting is 
required after the silo is filled. The chaff is trodden down firmly as 
the filling proceeds, and it will be found that very little settlement 
subsequently takes place. A layer of mould forms on the top, and 
the surface foot gets fairly warm. Beneath this there is hardly any 
warmth at all, and the sila-ge is of uniform quality from the centre to 
the outside walls. When it is decided to commence feeding from the 
silo, the layer of moulds is removed, and two or three inches of the 
silage raked off the smffaco dally. A series of port holes is made on 
one side, so that the material may be lowered by a canvas or wooden, 
shoot into the dray or truck below. The diameter of the silo should 
be proi)orti()nal to the number of aniinal 8 > so that the sinffaco can be 
kept fresh so long as feeding continues. Silage made in one of these 
silos keeps good for an indefinite number of years, or, on the other 
hand, feediiig may begin while tluj silo is being filled, 

Various Forms of Silos. 

In suitable localities a pit may be simply dug out of the ground, 
the earth from the excavation being used to increase the height of 
the walls. It should be circular, the walls perpendicular, and the 
inside finished with a perfectly smooth face. Occasionally this may 
be done by plastering up all the inequalities with clay alone. Usually, 
however, it is necessary to line the pit with brick or concrete, and 
finish with a coat of cement. The overground part may bo built 
of brick, stone, or concrete. The walls should be 9 inches thick for 
the first 12 feet from the top of the silo, 18 inches for the second 12 
feet, and so on, the inside face is kept plumb, and the walls 
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by in lioo]) iron or sovt^ni.} si.rjuids ol wiro, 

Any buttresses must be on the outsidc!. Ainpk^ iinu^ uiusi be nlhiwetl 
for the walls to set before they ar(^ (illed for j.lu? lirsi. tiiiic?. Sib>s 
briilt ill this way ni:*e more oKpeiisive as tij iirst eost, but they ;M’*e 
}) rac ti i t*.; 1 11 y i n < 1 o s t r i u hi b 1 ce 

111 America, tlie stave silo is the favonriti' bni' if' is iioi. no 
well vwlu.pteil to our rc(|iureuu;iits ou ai^couut oi‘ tlio \va,y our haul 
woods shrink aaid wa.r|) as they dry. If built of 2 iiicli oro,^‘ou or red 
wood tlie Cost is very much gu'eater thaii the franu^ sihj built, in tlu^ 
wa.y described below. The hoops for the si.aom silo a,.re maile of :J-«iiie!i 
round iron, ami lugvS and nuts a,re arranged the same a.s tliose of a 
cyanide vat, so tlmt the staves may be tightened up from to 
til 110. 

I n building u wooden silo it must be remembcjred tliaf. tlie iuteruaJ 
liressiiro on the walls before the silage sets amounts to a.houtdbd lbs, 
to the squa.ro foot at a. depth, of 20 feet. Hence the Tra.uiing must be 
rigid a,lid vm*y strong. The only way in which this ca,n l)t‘ setmriul is 
by building it on the same princi{)le a,s the ca.sk. dhio wood oi* iron 
bands coriH'spondiug to the hoops a.re made of a thickness to t‘orres» 
pond with the size of tlie silo. Sipiare buildings usiuilly bulge at the 
sides or ci'ack a.t the corners. The wood silo iua.y lie eriud.od on a 
brick foumhition, tlie laH.iu* extending, sa-y, d feet into the grouml. 
Pigs. 1 and 2 art' exaunples of this cla,ss of silo. 

Probably the most satisfactory metliod, giving the best possilile 
residts as far as quality of the silage is eonceriied, a.ud rtMlucing tlu! 
cost of construction to the niiniioum, is to build tlie silo a.lmvo 
ground, nuiking tlie frame ami hoops of hardwood, and I.he lining 
of: plain iron. Twenty-four gangt*. ga.lva.nisod iron is tlm hirst bu* 
this purpose, but l)la.ck iron, coated with tar or antinuuTosivt' pa-iid 
on both sides, will last a. lifetime, in a.ll <,*as(.‘s Hie inside r(‘c<‘ives a 
coat of limewa.sli inuuodiately before lilling to muiiridise a,uy acid 
that may be formed by the silage. 

How to Build au Overgrotixid Silo. 

dTie following considora.tions a.r(' to be borne in inim! u-- 

1. The foumla-tion must be linn enough to secure tlu' silo wluni 

euifity againstf tlic force of the wind. 

2. The woodwork close to the ground must be protected against. 

dry rot ami white a-nts. 

2. The m iterial for the hoops r(x;|nires to be straight grained, 
atid free from knots and gum veins. A long lap is rmule 
at each, splice, and bolts used so as to avoid Hplitting the 
timber. 

4. The iron lining requires to have a. lap of about 8 irndies at 
the joints. If the clout nails are not more than 4 iiichcH 
apart, the lining alone will be strong enough, to take the 
pressure of the milage. 




Fig. I.-SILO ON BRICK FOUNDATION, OUTSIDE WALLS Fig. 2.“-’SiLO ON BRICK FOUNDATION, OUTSIDE WALLS 

WEATHERBOARD. PLAIN GALVANIZED IRON, 
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Modern Silage Melliodbt. 


The FoTiBdation (Fig. 3.) 

Fix a |'K‘o‘ ill centre of sit.e, nrid witli. a trainmel (of length set 
out in til, hie) describe it circ-hn S(d, split or round blocks (2 feet in 
ground and b incbes out of it), so t.lnit tli(‘ iiisidtr face of encli block 
is true io iJio end of tranmuh l^'’roTn tli(‘ eentro lino of this face to 
tlu; siiitu' line in the lu'xt block is i feet () inches, iiieasiired straigLt« 
Make (ioirifiosii.o ciirvuid ])]iit(^ by nailing tlirce of the () x 4 boiWds 
(or two -X I) to the insitlc of the lilocks, carefully springing the 
first of them to the circle described by tlu^ triunnieb Make butt joints, 
and bit each successive hoo]) break joints. The hoops should be kept 
a,t least a,Ti inch from tlie ground, a<nd a.re tarred before fixing, 
TIh'V reipii're for tlio present only to be lightly nailed togetlier, as 
lihey will be liolted to the blocks in tlie way ti* lie described below. 
Next remove tlio ]}eg, and set up a. good post firinly in the cenire of 
the silo, to which tlu' studs a,re lira.ced while the fra,me is being 
erected. 

The Framing. (Fig. 3.) 

The fra.ming is nia.de of ‘t x 2 jia,rdwoo<l studs, phiced sideways 
0,11 tli.0 inside of tlie iioop. hor lengths grea,ler tlia.n 18 <)r 20 feet 
tliey’may be imido of two jiieces, in wldcli ca,se the up})cr one is 
halved for a foot in lengtli, a,nd llio joint si'ciii'ed with a G x bolt. 
Long and short studs are then used alternately. The ends arc kept 
an inch off the gruniid. The thickness of the lioops varies with the 
dia,im‘ter of the silo, us s('t out in tlui ta,lde. Every third stud conies 
o])posiie one of the lilocks, and these are bolted with, incli or 
II inch bolls (a,t!Cording to tlie size of the silo), jiassing right through 
the bloid^s. Tiie intmmiediate ones are bolted, with 4 x i; holts to the 
platix In all ca,ses kc(^p the nuts on ilio outside of the silo; so that 
they nia.y be tighteiK‘d a,s the lumhvood shrinks. Tlie spaces between 
the studs (except the [la.ir which take the port Iioles) arc .I3j|- 
clca,r, but a shet't of iron should be tried aga,inst ov('ry fourth stud; so 
as to see tha.t the la,p is correct. Stay tlu^ first stud plumb both 
wayS; and then^a.fter sta,y (‘acb a.!tmma,ie one to the centre jiost. As 
soon as the first two studs a.r(^ in position begin to nail the hoops on 
tli(3 outside of the studs, b<3gilining with the second hoop. The top of 
this hoop is 3 Feidi i inch from, the ground (so as to suit the port 
holes), and it must be kept level. The other hoops are 174 inches 
a^part; centre to centix.c As the npper hoi.^ps are fixed, the studs 
must be carefully ke])t plumb, so as to make the silo a true cylinder. 
In largo silos, whoi’o 1 inch hoops are used, the studs require to 
be stayed inside and out, so as to keep the circle true till the 
first hoop is oompilete. The hoops are lightly nailed to the studs, 
the greatest care being taken not to split them. The joints are 
made as shown in Fig. 5. The lap should be from 2t inches to 30 
inches, according to the quality of the timber, so as to more than 
cross two adjacent studs. Bolts are passed through these studs and 
both lioops, while a, short bolt is secured at the middle of the lap, as 
shown in Fig. 5. For silos more than 18 feet in height, strong hoop 
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iroiij or sevei’d strjuids of foiiciiig wire, are n.sed to siipplemc^iit tlie 
huiFtlwood hoopM. Wliere tlu^re in a Faulty plaoe in any hoop a In>11' 
IH iLscni Jit fcls(^ cin’respoiuling stud, instead of the naii ; and for tall 
silos of iiiediuiii diameter, say oO feet by 15 feed, idn^ lower hoops 
should 1)0 built up of tw(» or more tliieki,u>ssesof 4 iiudi liniiig boards. 
Ill every eas(i lu'eak” joiiits as mncli as poHsi!)h\ 

The Lining. 

Twenty-four gjinge gjilvani.sed iron is genorjdly used, but for high 
silos 22-gauge uniy be used for the lowest two or throe rows of sheets. 
The lap is 3 inch on the studs, and 1 iindi top jimi l)otto!in Ih^ess 
the sheets out to the line of the circle before milling; 1 iucdior ];[ 
clout tacks are used.3 inches apart along the la.p, u.nd d inches a.pjirt 
on the other studs. The lining is completed up to 9 feet in height 
before the silo is filled ; afterwards the sila-ge is used as a scalTold t<> 
comjileto tlie construction. 

The Port Holes. (Fig. 4.) 

The space between two of tlio studs is mjul(> 22 imdu'-s clejir.. 4dm 
ports are either 3 feet or 4 feet 0 inches apart, a.s is thought nmsf. 
convenient. The larger size is Imudy for pjissiiig out luigs of sihige, 
but the hitter is sufficient for pjissiug it down Ji shoot, and nuikes 
the framing stronger. The sill and lintel are imide of 4 x 2, and the 
studs on their outer siirbice are backed u|) hetweim the sill and lintel 
with a piece of 4 X 2. The stops are 3 x 1, set 1 inch back from 
inside face. Tlie rectangular piece cut from tlui corn^sponding slieel 
of iron is backed up witli three or four pie<.u‘s of di x: 1, (‘ach 22 imfiies 
long, so that they fit close against the stops. dMie iron sheet then 
laps 1 inch all rf)nn(l the inside, and tlu‘ pressun^ of the silages keeps 
the door jigainst the stops. Tlie doors are placed into position as 
the silo is fille<l, and tlu^y a»rc kiiO(‘ked haeJc into tlu^ sih^ UiS eaeh 
becomes mxposed, as tin* silage is (miptiisl from (be top. 

Staying the Frame. (Fig. 5.) 

A. tall silo exjioses m;msiderahle surfae-e to the wind, aaid although 
the cJrciihir sha[)e is the best to meet wind pnssurc^, it. is necemsary to 
take precautions to k(u)[) it ipiright when emjdy. J^'or this |)urposc‘ 
stays a,re placed at reguhir intervals round the sides. Tlireo of tluxsc* 
are suiticiont fora small silo, four tor one 18 feet in diameter, amt (! ft)r 
the larger sizes. Tim details of construction may he siicn from 
Pig. 5. One of the studs is strengtliened by bolting f.o it a H) feci. 
4'X 2, or a sapling outside the hoops. At about 12 feet from the 
ground two pieces 4x2 are bolted, edgeways to tins (5omi>ositc‘ 
stud, and carried at an angle of 45 deg. to a good bit^ck fixed 12 or 
14 feet from the silo. A short stay is bolted to tlia sloping bea-m, 
and a tension rod carried from the foot of the silo, both 'at right 
angles to tlie stay, as shown in Fig. 5. 




FIQ. 4.-PORT HOLE, FRAME SEEN FROM INSIDE OF SILO 
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Roof. 

The roof is left until the silo lias been filled. The easiest method 
is to tliatcli it with straw, a few light saplings^ being laid across on 
top of the uppermost hoop, the straw thrown on top of them, well 
topped at the centre, and secured by a few strands of fencing wire 
from side to side. Another method is to make a low pitched roof, 
hipped at one end, and gable at the other. The gable takes the head 
of the elevator. This roof may be covered with iron, paling, or 
ruberoid. The circnlar conical roof looks best, and is easily made. 
A light frame is secured to the tops of every third stud, and the 
rafters carried up to a centre post. It may be covered with flat iron 
ruberoid or 12 x 1 boards which have been ripped diagonally, so that 
all the points maybe turned to the centre post. The need for a roof 
is much less in dry districts, and it will be found that the rain which 
drifts down the inside of the half empty silo does most of the 
damage. 

The cost of these silos may be calculated from the subjoined 
table of materials. In addition, a 100-ton silo requires 20 lbs. clout 
nails and 60 lbs. bolts and nuts. 


Overground Silos. 

Details of Dimensions, Capacity, and Materials required. 


Length of 
Trammel. 

Inside 

Diameter. 

I 

Height 

Capacity. 

Studs. 


Ft. in. 

Ft. 

Tons. 




21 

45 


U 9 

12 10 • 

24 

50 

29 



30 

80 

•• 



21 

Ot) 


7 B 

t 14 H .. 

24 

73 

1 33 


. 

30 

100 



( 

21 

76 


H 7 

Hi 0 ■ 

24 

94 

37 


( 

30 ! 

130 

•• 


. 

21 

95 


0 54 

1 18 3 ] 

2-1 

118 

41 


1 1 

30 

H)() 




21 

135 


11 4 

22 0- 

24 

165 

48 



30 

230 




21 

190 

. 

13 24 

25 9 • 

24 

230 

57 



30 

310 



i 

i ( 

21 

270 


lo 0 

j 29 5 \ 

24 

320 

m 


i i 

30 

450 



Battens. 

Iron. 

1 

6x.Sx2-lg. 

Black. 

WHIGHT 

(j X a X 24g 
Galvd, 


Sheets. T. C. Lbs 

T. C. grs. 

54 IG ft. 6x4 .. 

49 

0 7 0 

0 8 3 

GO. 

m 

0 8 0 

0 10 0 

72 ,, ,, 

70 

0 10 0 

0 12 2 

72 15 ft 6x4 •• 

66 

0 8 0 

0 10 0 

80 „ 

64 

0 9 16 

0 11 2 

OG .. 

80 

0 11 44 

0 12 1 

72 16 ft. 0x4 .. 

63 

0 9 0 

0 11 1 

81 M 

72 

0 10 32 

0 12 3 

^9G ,, 

90 

0 13 0 

0 16 1 

72 IB ft. Gx,? .J 

70 

0 10 0 

0 12 2 

80 

80 

0 11 48 

0 13 1 

90. 

100 

0 14 32 

0 17 3 

90 18 ft. Gx| .. 

84 

0 12 0 

0 15 0 

100 

96 

0 13 64 

0 10 3 

120 .. 

120 

0 17 16 

ill 

100 18 ft. 6x1 .. 

98 i 

0 14 0 

0 17 2 

120 M 

Ji2 

0 16 0 

10 0 

144 „ 

140 

1 0 0 

15 0 

1 120 20 ft. 6x1 .. 

112 

0 16 0 

10 0 

1 140 

128 

0 18 32 

1 '2 3 

i 17 

160 

1 3 0 

18 3 
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Moro fixpeiisivc wiloy twe sliowii in Figs, I ajid 2. Tho foriiior is 
22 fai-di ill diamt^kvr, jukI 2d feet high. The siiperstnicture is sih; on 
5 1‘t'el of- hfick Avork_, c< ivuMited on tiie inside. Tiie stinls ari^ 4 x 2^ 
covercol on i,he tjntsnle wifcli white pine W(^{ither Ijojirds rebni'ecL 
Inside linings one thiekiuiss jj-iindi spruce, one Itiyer ,l\ Jiiid B. i)a.p('!r^ 
aaid lina.liy plain galvaaiisinl iron. Avningeuients iua^ uiade tor tlio 
drainage ot tln^ c.ono/reie lloor, Tlu^ cost was .£50. 

Kig, 2 is tlie silo built in 1902 by Mr. (}. F. Synup Dairy, lienJc'S- 
vdlle. OBiis silo is cohered with galvanised iron on the ontsidcg 
in place of wea-tlier’boards. Mr. Syiiio supplies the following 
pa.rtieitlars :— 

Tlio pit ha,-s been in every way a success, and th(M‘nsi]nge tinaicd 
out; in perlect cauuJition, with tlie mini muni a-mounl of vva,slc. Tlu^ 
lower portion is of Ijricks laiid in cement beiuaitdi (he ground 
wii.ls a lining of cement. O’he portion aliove ground being imilf. of 
timber studs of limnlwood, 4 inches by 2 indies, and M feet long, 
lined inside witli 0 x !> lining, tluui a lining of i’ub(*roid 2-ply [)a[H‘r, 
ainl Mindly ga.h'onisc'd iron slu^cts, with a. couit of rnb(n*oid pahit 
applit-'(l. dOiO iob‘d depth, of tlu‘ silo from tlu^ eav(‘S iio the llooi* is 24 
feet, ] I foot d>ov(r grnnnd, and lO h^et of brick work b(d(»u groiiinb 
The roof is sixteen-sided, with a. ventihitor on toj). ddie ininidor 
dhuueter of tho silo is 25 feet in tlu^ eloa,r. 

On one side is tlio door tlirougli wliich ensilag(‘ is eh‘v:i4(‘(l from 
the chuffcuiter to the top of the building ; on the side tovva.rds tho 
milking slnnl tlien^ are three doors for taking out tlie silagc' for 
feeding ])urp(>ses. '.riie silo will liold, over 200 tons of nnnlt* silage. 
No weigdiis were nsed, tlie top yiairt when iilhsl btdng thoroughly 
tra.m|)led mid levelled, then watered to inake a, monhl which si'als t.he 
ensilage, nniking an a.irtight (n)vering. Odie ontsidi^ of the silo is 
shea.ihed with plain gpalva.nised iron. Tho plan of the silo is bmndcni 
on a.ii AnHU'imu! iinnld, but strongm* in design, and heanaVr Iiinbcr 
wsks nsml for idn^ sills and studs thaai spisvified in the Aim'rica.n pilnnsd 

The Elevator. 

hhn* a sib) 25 feet liigli, if built from the ground levcd, tlu^ (‘hrvaf-or 
from the (diall'cutter nn|nires to be ^0 feet long. 4.die easiest way to 
niak(3 the (.devator is V-shapo, a.s sliown in Fig. Oa. 
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12 X 1 "boards are iiailfed to tlie sides of an ang-le rail;, tlie joints 
being broken^ and ba-ttens nailed along the outside to stiffen tlie long 
length. A reaper and binder chain belt is arranged to ran over a 
sprocket wheel at top and bottom^ and the flaps are made of wood or 
slieet-iroii and rivetted on to the joints of the chain. By fixing a 
grooved pulley to the spindle of tlie top sprocket the elevator may be 
driven from a similar pulley on the chaff cutter by means of a rope 
belt. The sprockets run in slots sawn out of the angle rai^ and the 
sides are strengthened by tlmee feet of angle rail nailed on each side^, 
as shown in Fig. 6b. 

Another form of elevator well adapted for larger chaff cutters m 
shown in Figs. 7 and 8. The fittings are practically the same^but the 
box is made rectangular^ the bottom of two flooring-boards and the 
sides one board each. It is driven with a 3 inch leather helt. 

Ill all cases the elevator should be driven at the top^ and it should 
travel at about 180 feet per minute. 

Pilling the Silo. 

Considerable difference of opinion exists as to the rate at which 
the silo should be filled. Some hold that it is best to fill it as rapidly 
as possible, so as to get the pressure on at once. Most farmers, 
however, find that perfectly satisfactory results are attained by filling 
at the rate of 4 or 5 feet a day. Very often the horses are emplbytid 
cutting and carting the crop in the morning, and in working the 
chaffcutter in the afternoon. The maize is usnally cut | inch long. 
As the silo is filled, it should be continuously tramped as thoroughly 
as possible, especially at the sides. There is some danger of the 
carbonic acid gas collecting after the first day or two if the silage is 
more than 4 feet below the first open port-hole. This danger is 
greatest in the pit silo, and the workmen should not go ibto them to 
resume trampling until the machinery has been running for some 
minutes. As tlie silage drops into the pit it will stir the air, and 
cause the carbonic acid gas -to escape. The gas accumulates most 
diiring calm nights. No weights are re(|uired if the Silage more 
than 16 or 18 feet in depth. The loss in the upper part is greater 
tlian at the bottom, so that it is always an advantage to add the 
weight) if this can be easily done ; bttt the layer of moulds i^hich 
forms oti tile top excludes the air pretty effectively, and the OwUeti Of 
a good silo rarely thiuk it worth the trofiblb Of pUttihg Oil the #eightfe 
by fiieatis of stOites Or earth. 
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The Position of Silage as a Food. 


Com 1‘ARATrvE A na lyskh. 


’ 

Water. 

1 )igesdl) 

Ih-otei n. 

e Nutrients ii 

C'arbo* 
i 1 ydi;U(‘s. 

1 100 llxs 

I'al 

('aJiforni^in Aiialy.ses (1) 





.Bril ley ,, 

74 

I.H 

12.7 

0 0 

Clover 

72 

2 

13.0 

LO 

Maize 

75 

1.3 

IL-) 

0.0 

Oat 

72 

L5 

14.8 

0,0 

Orcliard gra.s.s 

77 

1.1 

10.0 

1.0 

f\v(u*age American Analyse.s (2) 





Alaize *, 

73 

O.U 

11.3 

- 0.7 

Sorghum 

7(‘» 

0.0 

,1+.!) 

0.2 

Luceinc .. 

72 

3.0 

8.5 

1.0 

Gr.'iHS 

<18 

1.0 

13.4 

1.0 

Maize ami Sorghum 

711 

1.0 

13 

0.7 

Victoriiiii Analyses, H)03 (3) 



1 


Maize, No. 1 

75 

! i 

! 14.0 

0.8 

2 

80 

0.0 

1 10 

0.0 

!r 3 

81 

0.0 

1 0 {> 

O.H 

n ,.4 

80 

1 

:i().5 

O.H 

,.5 

Sorghum 

82 

0,7 

5,3 

0.4 

78 

1.2 

11.3 

1.3 

Maize (nearly ripe) 

(;o 

1'4 

25 

0*0 

Grn.ss 

()5 

1*8 

21 

1'2 

Oats and Clover .. 

72 

2*3 

li 1 

1*2 


(1) University of California, Bull. 1H2. 

(2) Heiny, p 243. 

(3) Clliemical Lab. Dept, of Af^riciiltiire.—In calculating^ the -Jigcisfible mUrienlK 
from the total amount of each constituent present, 1 have aveiaged lh<‘. co-eflitneiits of 
digestion.—'f.C. 

Iti will 1)0 8()on iliJit Ktla.go is rioli in siigtir, huti |)(>or in tlu* fit's!! 
forming tamstiUients, with, tlio ex(*.t4)ti()n ol“ that irtach' fiansi ihof 
logiiminouH phiiits. Ilonco it cannot be (vxpc'o.tod to keep cows in 
first rate milking* (jondition nnh.'ss sn|)j.)]ementtMl with drier food 
containing a higlujr penamtage of probdn. Oa-ttm, liict'riu^, (?r elovm* 
liay is tlio rea.diest and most (Hionomical method for f.he fitnnc'r to 
BU])ply this requirement, and silage mixt^s well with grain of all 
kinds, bran, oilcake, a,nd otlier concentrated foods* l,t must also he 
remembered that in the cold weatlior tlio cow requirt's somc,d;hing 
more than bulky succnlent food. Just as in tlie summer, the dry 
reqnirOvS to be supplemented with juicy food, so in the winter ilio 
silage slionld be fed along with hay or similar imperial. The art of 
the farmer consists not only in supplying the, proper amount of food, 
but in furnishing the animals with tlie food fjest adapted to their 
requirements. 

From 30 to 40 lbs. a day is'about as much as the average cow can 
utilize to advantage. This amount'furaiBhes about one-seventh of the 
protein, and from one-third to one-half of the carbo-hydrates that the 
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cows require wlien in full milk. Sixty tons of silage will supply 80 
C.OWS for four montliSj provided it is supplemented as described above. 
For slieep it is found that one pound a day will keep tliein if supple- 
mented by a little dry food, while 2 lbs. is a fair allowance for ewes 
before or after lambing. 

Crops for the Silo. 

The best silage is made from plants with a solid stem, as maize, 
sorghum and amber cane, wliile with these crops there is the further 
great advantage that the whole of the stem, if the material is chaffed, 
becomes so soft and succulent that none is wasted by the animals. 
Considering, also, the total yield per acre, there is no question that 
where a crop is specially grown for the silo one of these should be 
chosen. In the North the abundant trefoil, bark^y grass, and self 
sown cereals should be made into silage, because in most cases this 
is the best way to secure succukmt food in the long, dry summer. 
Californian reports state that the trailing salt-bush, when chaffed, 
makes excellent silage. A mixture of ])eas, tares, beans, or clover, 
with, maize or the cereals, greatly increases the food value of the 
silage, Jiiid according to Oaaiadian experiments one acre of sunflowers, 
witii two of tick beans and four of maize, makes a very satisfactory 
balanced ration for the dairy cowo Recent American experience 
shows that the utility of the silo is much greater than was formerly 
supposed. 

Period of Maturity. 

Silage should contain 70 to 80 per cent, of water; that is, most 
crops sliould be Bih,)ed wlien the dowers are all out and the grain well 
formed. An exce|)tion occurs in clover, trefoil, and lucerne, which 
should 1)0 cut when in full bloom, and allowed to wiU one day before 
filling into the silo. Generally speaking, the crop is ready for the 
silo a little ea-rlier tlian it is for hay. Maturity is very important in 
the case of maize and similar crops which mature rapidly after the 
cobs are well formed. Immature maize contains little nutriment, as 
will be seen from the following tableh— 

COMrOSITION OF ONE ACRE OF MAIZE AT DIFFERENT PERIODS. 

New York (Geneva) Station. 


July BO 

Tassels, out 

Water. 

lbs, 

10.420 

Dry Matter, 
lbs. 

1.019 

August 21 

Kernels, milky .. 

27.057 

4 643 

September 7 .. 

,, glazed.. 

Crop ripe 

25,093 

7,202 

September 23 .. 

20.542 

7,918 


Stack Silage. 

In conclusion, a word may be said about stack ensilage. It will 
be seen from the foregoing that I do not recommend it for general 
adoption on account of the amount of waste due to the imperfect 
exclusion of the air. This is shown by the fact that stack silage has 


From Henry, Feeits and Feeding, p. 107. 
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always lost tlie peculiar aroiria of cTbaft‘ed Hilage^ indicating tfife extent 
te wliicli fernaeiitatiou lias l^i-ogressed. In a year^ when tliero If 
ahiiiulance of fodder to hand, it^is very much better to make a stack 
of some hind rather than be with outsucculent food in the dry weather, 
l.die niaiivpoints about the stack are that it should be circular aiid-as 
liigli as possibk]. Settlement will reduce the height hy al:)out one- 
half. Ihie stack requires to' be weigh,ted, and this is best done by 
placing a tliickness of two or three feet of earth on top of it. 1 
cotivenient plan i,s to build it inside a circle of saplings wliieh are 
Biifroiinded by strands of fencing wire to keep the WkllS upright, and 
to Idedte it xiiider a tree with a suitable branch 25 feet from the 
ground. A pulley Ciki be attached to this, a,iid used to hoist up 
the last of the fodder, and tlie earth to be placed on tiop of it 
If the binder has been used to cut the crop the bands should be 
cut atld the sheaves spread out as the stack is being built. 
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J.IYER HOT OR Fl-UKE, 

By A. A. Brown, M.B., B.Gh. 

fOofit/imied fri>ni Faw" Yokme ILJ 

Deseripiipn and Life History of Flukes IiifestiBg Sliee|s» 

Tremafco.dea or flukes in the adult state^ and as tliey occur in tlie 
bile passages oi the liver (bile diicts^ ductus choleductus commuiiis^ 
and gall bladder), are small flat-*sliaped creatures, usually pointed at 
each'end, and not divided into segments. A fluke has much the 
shape of a flounder. They are provided with two sucking discs, one 
situated at the moatli (oral sucker) and the other on the abdomen 
(ventral sucker). The ventral sucker is placed a short distance 
behind the oral sucker. Flukes possess a mouth opening into a tube 
(oesophagus), which communicates with a bifurcating alimentary 
canal that lias no posterior opening, and which is hollowed ont in the 
substanco of the body. The animals are hermaphrodite^—male and 
female reproductive organs existing in the same individual, and 
occupying a great part of the body. The oviduct of a single indi¬ 
vidual may contain as many as 40,000 eggs. 

Two varieties of fluke infest the slieep. 

(1) The Fasciohi tlepaticuin, or Distoinum Meoaticum, is the 
common variety found. The worm varies from 8 to 14 
lines in lengtli, and from 2 to (i lines in breadth, and is 
about l-lOtii of an inch in thickness. The eggs, whicii 
are of a brownish colour, are about 1-200th of an inch in 
lengtli, and the young fluke as it first invades the liver, 
is about l-24tli of an inch in length. 

(2) The Distomuni I janceolatum, which is not often encountered, 
is about 4 lines in length and about 11 lines in breadth. 

Flukes, which, have somewhat the colour of the liver they infest, 
l^y their eggs in the bile ducts, and ultimately the eggs escapp from 
the liver and from the intestines of the sheep, and gfi/pi the outside 
world. The further development of the egg depends on certain 
conditions being fulfilled. BTrst, it must gain water. If it does iipt 
gain water it dries up and perishes. In water the enyelopp 
surrounding the egg ruptures, and the embryo is released. This 
first stage of existence is the free swirprping stage. In this stage 
the embryo is ciliated, and it swims about m the water into which 
the eggs were cast. It now cannot undergo further development 
unless it gets into the body of a snail. The free swimming embryo, 
as it swirns about, eventually comes into contact wifh the body of a 
snail, and it invades it. Even indeed here, thus far, it is not quite 
safe, for unless it gets into the lung chamber of the snail it cannot 
undergo further development. 

'yhe pmbryos of fluke may sojourn, in all qur fresfl wajjpr spoils, 
^u npiperbus species of snails the embryos have bopu foupd. In 
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different s|)eAdes—Anc}'’hiw/BulimuH_, Plariorbisj Segtnentiiui., 
Feteiiioiiyrgus—tlH\y ca,n, ait the proper season, always lie rouiul. 
Tlie snail is invaded in August, Sepi.enilxH* and Oid.ober, and lJu'. 
embryos tlnit are huiky (mough i.o rcMicIi td(‘ lung (dianiber tiiulei'go 
further dtwidopnient. In tln^ lung (dniinlier the free* swiinniing einbryo 
dinndops to tln,^ sfioroeyst stag(>. A, sporocyst has tdie form of a Img, 
and tlu'.re may bo several generations of sporoeysts. Pventiuilly, 
lic.)wever, tlio sporocysts give rise to K.ediae, which a.ro smvlike 
Btfucturcs. Each Iledia may be iV^-of hich, in Itingih. The 
Redia (3 give rise, in the end, to tlu‘ Oercarim, or tailed forms. 
Ccrca,ria,i really^ are young tlnkCvS, having a ta,d|,)ole app(‘araiH!tg Jind 
are found free iti the lung oinunlier of the snail in .Dect:*!nl.ier, 
Janua.ry, and Pelnma.ry. Starting with, a single fr(,ie swimming 
form, wo may have ma.ny hundreds, I'lorhaps thousands, of cercariic 
developcHl from it. 

in time iiha cei’ca,rim es<,'ape from tlie b(,Mly of the snail into tlie 
wat(‘r in whi(di tlu^ sna-il lives. Tli(*y ar(f then (*a,rried by the wa.ter 
over low lying lands,a.nd, wluni opportirniti(‘s ocemr, tliey aittach thom- 
Belv(\s to bhul(‘.s of gra,ss. Iduiy throw oft then'r ta;ils juul (unyst 

themselves, that is form a prot(aiiav(‘ covtudng for th(‘!iis(dves, a,nd 
wait for tlH^shec^p to devour t.ln^ g**ims on whicdi (diey a,re lix(‘(j. d'liey 
are found emysied on tlu^ gruisses from February iio May in Vieforiai. 

Shec]) grazing over places where gra.sses on whi(di (mcysteil 
cercarim a»bound become infested with thd<e. In the stomach 
of the s1kh‘p tli(3 protecting envelope is digested, a<nd tlu3 yemng iluke 
set froo. 'It rK,>'w finds its way to the livtw, amd lieconu.^s sinxmdly 
mature. 

Tlmro is in the life history of the .fluke a distinct alternation cd' 
goiierationB. 

(1) Tliert^ is the adult fluke which pjroduces embryos smxuaJIy. 

(2) The yoong stages—Kporocyst a.nd Ittalia stagt's—uaach of 

wliiidi can give rise to new forms asexnally. 

ddius it can bo seem tha.t slna'p cannot dinajifly conviy the <liscaso 
to other shec'p, as auiotlier aruimal (sna.il) nmsi, t,a.ke pa,rt in i.he 
development. This round in the deivelopimud- mnsi. octmr to por« 
potiiate fluke, and to combat fluke ' ccudain ste|)s a.ro {lapalilc^ of 
practical adoption. 

Symptoms of Liver Eot. 

The disease usually is insidious in its onsth,., and (fhronic in its 
progress. Sheep affected with fluke in the liver in (.jxcess are noticed 
to be listless and weak. Their faces and also tlieir e(:)njni:udiv{„e are 
pale. (The conjunctiva is the mucous nuimbrano which covers the 
external surface of the ball of the eye and tlm inner surface of the 
lids,, and in a healthy sheep it is of a'bright red color.) There may 
be a running from the eyes and nose, and'the discharge may be of a 
muco-purnlent character. The mucous membrane of the mouth takes 
on a livid hue. In some cases the bowels are very irregular, and 




LUolii. S, Umiu, Guvi, t'nutcv. 


1. Egg of fluke fllled with large Vitelline cells. 

rill, so;j;'nn'ul.infA’ovum, o, dpcrcuhim oi-lid. 

2. Miracidium or free-swimming embryo sflowing large ciliated cells. 

(% cyospot. pa, papilla. 

3. Miracidium boring its way into tissues of a snail. 

<>, CVl'Spol,. /’/, rtlUlK' Ct'lls. 

4. Sporocyst containing one fully developed and several 
developing rediae. 

r, cyts undorjji'oin.i'' dogcMioratioii. /»‘, nalia. 

5. A redia containing several daughter rediae in various stages 
of development. 

///, Tuoutli. /V/, ])liaryti\. r/if, t‘nt,er<}n. /, muscular collar. i)OKt('riorpro(‘(‘sscH. 

6. A cercaria. 

tn, moulli. x\ anterior, posturiur, Huckers. w, (‘ystoyeiious (^elLs. 






A and B. Two species oi snails in wMch fluke-embryos have been found. 

A. BuUiMus Tcniiistnatus, B. Botoniopyrg'usi spec. 



























[Robl. S. Brain, Guvt, Printer. 


Head end of flufee showing anterior and ventral suckers, x 40 diametois. 

In space in front of ventral sucker the reproductive organs (male and female) open. 
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cliarrlioea may be a prominent feature, Tlie wool readily pulls out^ 
and usually tliere is an (oleiaitons swellings liaviog a bottie sliape^ 
under tlie jaws. In some cases there may be a pendulous condition 
of the belly. The affected sheep soon fall away in condition^ and 
eventually are reduced to skin a.nd bone* They die, in the end, of 
exhaustion, death being preceded by coma. After death the carcases 
rapidly swell op and decompose, emitting a sickening smell. This 
early putrefactive change is a circumstance associated with ‘'^rot.” 

When the cercarim (young fluke) invade the system in December, 
January and February, the complaint canuot be diagnosed unless 
enormous invasion of the liver takes place. By invading the liver 
ill enormous numbers young Hake mny bring about acute congestion 
of tlie organ and death. Microscopic examination might then lead 
to the detection in the bile of the young fluke, and early solution of 
the cause of the fatalities. 


Pathology. 

The post-mortem appearances presented in many cases examined 
by me have been of a fairly uniform character, and the following 
morbid changes may bo observed. 

On skinning an animal dead of the disease it is found that the 
skill is easily removed from the carcase, and that its under surface 
has a pale appearance. The carcase is devoid of subcutaneous fat, 
and is very em iciated, and it has a decidedly pale appearance, and is 
«3dematous. The (edema is noticed particularly along dependent 
parts in the region of the thighs, chest, and neck. On cutting 
througli the abdominaJ and chest walls the belly and thorax may be 
seen to contain large (piantities of serous fluid. The blood is noticed 
to be thill and watery, and if collected in capillary tubes it soon 
sepai‘ates out into serum and clot, the clot being very small. The 
serous oFfusioii is clear and limpid, and has a specific gravity of 1005. 

Lungs .—As a rule the lungs are pale in color, and the lining 
membnuic of the (‘host is smooth, and displays no traces of inflamma¬ 
tion. Sometimes, however, the lungs may show patches of catarrhal 
pneumonia. Cross sections of the lungs usually’' are pale and Habhy, 
and a frothy fluid can be expressed from the cut surfaces. The 
bronchial t.ubos, the mucous membrane of which is tliickened, con¬ 
tains usually a muco-purulent secretion. 

Heart .—The pericardium, or heart sac, may contain a serous 
exudation (hydropericardium). In the cavities of the heart firm 
clots in serum may bo found. The substance of the organ is pale, 
soft, and flabby, and easily torn. Sometimes ecchymoses may be 
present on the endocardium. 

Blood .—The blood is liydrsemic or watery. 

Liver .—Flukes inhabit the bile ducts in the liver, where, if in 
considerable numbers, they s,et up great irritation and distenij the 
bile passages. In the remote ramifications of the bile ducts they 
interfere with the relations between minute ducts, the blood vessels. 
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11111(1 liver colls. They, moi’eover, obstruct tbe flow of l>ile and cou* 
Humo tlie nutritive juices. 

PoriliepatitiB, or inHanimation of tbe capsule of tins liver, is a very 
i^ominou condition in rotd* Tlie organ may l>e united to the 
omentiiiii and to tbe dhipliragm by iidlammatmy products. The 
CfSipHide generally may be thickened and rouglunie(l, and have 
(Mlhoriiig to it Bhreds pf 'fibrin. This condition of jieriliopatitiis is 
dependent upon bacterial invasion, and tbe bacteria jierbaps invaded 
tibe livpr along with the young fluke. Having reacluid tlu^ organ, tlie 
germs penetrate its substfinco’ and gain its coverings, where th^Y 
Up inflainmation. Sometimes abscesses may be formed, but as a rule 
tbe inflammation runs a cbronic course, leading to coiisideradde 
tliickenipg of tlie capsule. 

Cir7'hosu.~T}m irritation, uninterruptedly continued by the 
Hake, provokes a cirrliosis, or inflammation of the sulistauce pf the 
organ. Girrbosis is cbax'acterised by increase in the connective 
tissue elements, and by atrophy of tbe liver cells. In the very early 
stages of infestation tbe organ maybe considerably enlarged,possess 
a fiesli-liko consistency, and be very soft; but, as the disease progresses, 
it begins to contract and become firmer. Further, the functipim of 
the organ are deranged by tbe large quantity of ova and young and 
adult flukes that clog the biliary passages. 

At a late stage the liver may bo tough from increase of connectiYO 
fciSfSne elements, ^educed in sixe, and its surface ynny be rough and 
have a great many nodules scattered over if. These nodules vary in 
size and colour. Numerous tortuous, greyish-white lines and spots 
may also be observed on the surface. These lines and spots indicate 
tldokoning and distension of the bile ducts, and when they are cut 
open, numerous llukcs may be expressed. 

The cut surface*, on section, may have a yellowish or yellowish- 
brown mottled granular fippearance, and patches may be bile Htaiiuui. 
The gall bladdcu* is gerumaby full of thick viscid bile which, poHsesses 
a dark oUve-greon color. 

As tlu^ disease progresses tlie liver undorg(.K.m considcirable 
alteration, in structiircj. The liver cells, by the increased develop¬ 
ment of connective tissue, are pressed out of existence, for newly- 
formed connective tissue always has a tendency to contract, and the 
liver thus becomes reduced in size, and may be very tough,. The 
profound structural changes w.rought in the liver substance through 
the irritative action of the fluke lead to obstruction in the portal 
circulation, retardment of the flow of bile through the bile ducts, 
impairment of the glycogenic function, and to alteration of the 
secretions, and to impairment of digestion. In consequence of all 
these factors operating, emaciation results, and tho debility^ which 
comes on early in the coupse of the disorder, goes on increasing* 
|ai|ndice,is usually slight, because the bile'is not effectively arrested, 
the bile docts^being subjected to a compression more or less uniform. 
The oompression of the capillaries and branches of the portal vein, 
















View of posterior surface of liver derived from a flulcy slieep. The surface is rough 

and irregular. 







G. Section of liver of flnKy slieep showing lohules infiltrated with small round cells and 
fibrillar tissue, constituting a fine cirrhosis, x 40 riiuinuti'is. 

H. Section of liver of healthy sheep showing lobules and columns of hepatic cells, x 40 (liaineters. 

I. Section of liver of fluhy sheep showing round cells with nuclei. The normal ceil elements 
have almost all been destroyed by the round cell invasion, x :«o diameters. 

J. Section of liver of healthy sheep showing polyhedral cells with distinct nuclei, x 380 diameters. 
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e:^cite«:l bj t]ie newly foi’oaed coiiuecfcive tissue, results in a slaggisli 
flow of blood tlirougb all the i^bdominal organs, and^ after a timej it 
becomes so retarded that the fluid part oozes through the w^lls of 
the vessels info the belly cavity, producing ascites—dropsy of the 
belly cavity. 

In consequence of all that ha,s been, said, the general circuiati(Ui 
eventually becomes embarrassed through the power of the heart 
failing, and, as a result, there is effusion of fluid into the chest cavity, 
and into the pericardium, and bdP the loose tissue beneath the skin 
in dependent parts. The whole body in the end then becomes 
waterlogged.’^ This is ^Svater-rot.” 

In the slaughterhouse it is common to iiiui livers, presenting 
great structural alterations, which had once been inhabited by flukps, 
and fronr which the parasites had escaped. Such livers are firm, 
tough, and the hile ducts thickened, and here and there sacculated. 

S-pleen. —The spleen generally is smaller than normal, and its 
consistency is tougher than natural. Sometimes a few subcapsular 
hsemorrhagic spots may be noticed, and there may even be inflam¬ 
mation of the cupsule with adhesions to adjacent organs. 

Kidneys. —In advanced cases the fat enveloping the organs has 
entirely disappeared. The capsule peels easily, leaving a smooth 
surface, and a few petechia) may be seen beneath it. The cortex: has 
a pale-yellow, and the medulla a pinkish-yellow tinge. The cut 
section is soft and opaque, and the pyramids indistinct. 

Female Generative Organs. —(Edema and even dropsy of the 
uterus may be present. Abortion is a common occurrence in 
and arises from the changes indicated in the organs. 

, Bladder. —The bladder may be contracted. 

Lynvphatie Glands. —The mesenteric glands may be enlarged, 
softened, (ndomatous and pigmented. Some indeed may be quite 
black. IMie mediastinal, bronchial, gastric and hepatic, glands may 
also bo enlarged, (edematous and pigmented, hepatic glands 

may bo fully six times their normal size. 

Abdominal Cavity and Other Organs thereof^ —The lining mem¬ 
brane (peritonuum) of tlio abdominal cavity may be smooth, and may 
be quite free from inflammatory changes. The stomach and intestines 
generally are pale, soft, and infiltrated witli serous fluid, the mucous 
folds of the fourth division of the stomach being much swmllen. The 
cavity may contain a large quantity of clear fluid. In some rare cases 
the fluid may be dark, and there may also exist considerable pigmenta¬ 
tion (hmmatinic) of a dark hue in the folds of the mesentery, which 
may also be very oedematous. 

Brain. —The membranes may be congested, and may be readily 
removed from the convolutions without tearing the substance of the 
pvgan. In the subarachnoid space there may be an accumulation of 
a f«|irly large quantity of serous fluid. On section the brain substanc?§ 
is soft, the grey matter having a dirty grey tint, and the white 
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a. clialky aippc^aranee. Jrust beiieatli tlie pin. mn.terj in snmo cases, tJic 
Hiil)stia.in‘e nn.y bo opaquo, and iocliued to be diBhiciit. 

(Jri//7aLVfi,~In a, widl-inarked case the carcase is extreiur*!? emaci* 
abai, tlu^ whole of tlio subcutn-neous fait, tlio caul fat, a.iid tlu^ tn.ii 
siirroiiiuling tlio kidneys and deposited in other strnctnres halving 
entirely disa.[)pea,red. The llesh is pale, soft, flabby, and wa.fcery. 


Treatment. 

As has alreatly been pointed out, flukes cannot perpetuate their 
existences witliout the assistance of snails, and all species of snails in 
Viettoria harbor llnko embryos, so, if stockowners could cxiermiiuite 
snails upon their holdings, fluke disease would be brought bf an end, 
since, iu the absence.) <»f the snails, flukes woidd cease to find a half¬ 
way lio.ise on their life’s journey. To keep down the developnuuit. of 
snails, lands require to bo dra-ined and dressed witli salt or lime 
applications, and, furtlier, to get rid of the embryonic flukes 
encysi(}d on the giaisses, pasture lands require to be burnt (M periodi¬ 
cally, and then, if possible, dressed witli saJt or lime. 

Insectivorous lords—such as the ibis, mudbirk, jackass, king- 
iislier, ducks (wild and tamo)—should be encouraged a.bout swampy 
places and ciaiblioley country as they devour snails. Seagulls, also, 
would devour snails, and the introduction of seagulls would be of 
advantfige to keep down the numbers of snails. To keep seagulls on 
a f)la,(?e they would require to be pinioned. 

Ih’ogs, toa.(ls and craylisli feed upon snails, so they aid also in 
kcHvpiug their developuieiit in check. Fish generally, devour snails, 
so in rivers a,iul streams they carry ou the ernsadee Tlie molluseaii 
hosts must be, vigortmsly attacked if any country is to be rcmdercul 
salb From (lukxs outbreaks. Unusually w(d. seasons—a. rainy summer, 
moist a-iitumu a,nd wet winter—a.re favorable to the developrmvnt of 
fluke, and where there is a. long succession of wet seasons tlie 
outbreak may be very sov'ere. Damp country, where iluke is known 
to [iroV'ail, is unsuitalile for slioe[). It comes then to be considered 
whether slunqi husbandry on vSiich country can be prcilita/bly continued, 
and, if continued, what are the steps to be taken to minimise invasion 
of tlie sheei,) by iluke? 

in the first place endeavour must be made to arrest the devtlop- 
ment of fluke. Nature/s methods of preventing fluke becoming too 
numerous, are droughts and frosts. Human metliods must embrace 
extermination of the intermediary hosts, burning off the pastures 
whereby iluke-ova, intermediary hosts (snails) and embryo-flukes are 
destroyed, and draining and liming the country. 

Lands low-lying along the banks of rivers^ streams and iVesli- 
water lakes ^and dams, and also swampy depressions, crabholey 
country aud damp places generally may be said to bo liable to be 
infested with young flukes (cercarim), which in the early part of 
their existence sojoarn in all 'varieties of fresh-water snails. 
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On country wliere fluke is known to extensively prevail, sheep 
slioiild not be grazed, so, wherever practicable, fence off such country 
and cultivate it, or devote it to some other purpose. In these days of 
cheap wire fences damp, marsliy tracts known to be iinsound can be 
cheaply divided off. 

1£ the water supply has to be drawn from sources supposed to be 
contaminated, pump the -water into troughs, and add salt to it. 
Water the stock from tlie troughs, and sc.'e that sufiicient salt is 
added to make the water faintly saline. Very weak saline solutions 
(1 lb. salt to 25 gallons water) will kill the cerearicO, and this is the 
stage in the course of development in which the fluke embryos are 
capable of proving harmful to sheep. Where it is not practicable, 
perhaps, to erect pumps and troughs, a good plan is to cast lime all 
round the edges of the dams, from which stock are watered, so that 
the water just laps it. Water takes up in solution a certain amount 
of lime and no more, and, since the water that the stock ingests near 
the edges contains lime in solution, it is sure to be parasiticidal to 
fluke embryos, flhie lime re(p.iires to be occasionally renewed around 
the edges of the dam. 

During spring and early summer there would be a minimum of 
risk in grazing slieep on unsound country, for then the fluke embryos 
are undergoing various stages of development in the bodies of snails. 
If sheep are grazed over such country in tlie late summer and 
autunui they would undoubtedly contract fluke. 

On liigh lands, and on country tliat is well drained, and on the 
saltbush [dains of the Riverina, flidce does not prevail. In very dry 
seasons flukes are never troublesome, vso dryness of pasture lands 
is an essential condition in the prevention of fluke. It is practically 
impossible to treat large tracts of country with salt, except at 
exionnous outlay ; but, when holdings become Itss exieiiBive, and 
more attention is bestowed on the cultivation of gTasses, liming land 
will then be found not only practicable, but profltabie. 

As preventives to fluke invasion, and also as remedies when 
actually invaded, licks of sulphate of iron 50 lbs., common salt 500 
lbs., and ground ginger 10 lbs., should be distributed over the 
|)a*stures. Sheep will voluntarily partake of iron and salt, but, if they 
should not do so readily, sprinkle a little fodder over the licks, and 
then they will. Rock salt bhx ks should also be distributed over the 
pastures, as sheep readily and voluntarily lick them. 

Iron and salt are tonics to sheep. They further act in such away 
that they may kill the fluke embryos in the stomachs of sheep on 
being introduced there; or they may so improve the general health 
as to make the system, in a measure, resistant to flukes. The licks 
require to be so covered over that rain cannot damage them, and yet 
be accessible to the sheep. Common salt and sulphate of iron are 
soluble in water, so if left unprotected from the weather they would be 
washed away with the rains. The strength of the sheep during the 
vermicious attack musti be sustained by good feeding, so that the in¬ 
vaded animal may be able to withstand the extra strain on its system. 




48 


AgTicult%ral Journal of Victoria.. 


THE POULTRY RESOURCES OF YICTORIA, 

By Hugh Pye, 

Pfincipal, Agncultural College, Doohu. 

A Eetrpspective Review. 

Perlmps it would be well to begin by giving a review of fclw- piwt 
ill regard to tbe poultry industry of this State. 

For some years the Agricultural Department has hapt bdfpw the 
public the importance of the poultry industry. It has been bIkwh to be 
a ready-money business, as dairying is. It brings in the neeibfuUHuny 
week, and by its means vexatious little accoinits may be setthA with 
the important advantages of ready-money transactions. 

Eggs are lieedcd every day throughout the length and l>TOdtli of 
the State, and in every city of the world. For poultry, too, thore in 
a good demand, and it will be still greater when the lariners ai^d 
others interested will endeavor to serve the public with what it likes. 
Let the public have confidence in any commercial article vl.iieh it 
requires, and there is always a good market open to the ijuninor for 
such products. For many years it has been pointed out by tlio 
Department for Agriculture and the press, that Britain es|Hudally will 
readily buy thousands of young well-condicioned birds, witli good 
meat on their bodies. I advisedly say good meat, liecause tlio pooiiio 
who eat the bulk of the poultry know what good poultry is. Tlioy 
have been used to the splendidly fattened birds of their own a(5untry, 
of France, and a few other places; so you may readily uucUM-stand 
that you have much to do before you can, as a country, bocosw well 
received in respect to your poultry products. The .Departniont for 
Agriculture has distributed some literature on the subject, ami by 
means of its officers has demonstrated what is wanted lioni the 
pioultry breeders ; how the pi'oducts should he marketed, iuk I what 
fhe State is prepared to do if the faripers will only take up the work 
in a thoroughly practical way. I may ask:—Do tbo fiiirmcrH 
thoroughly grasp jihe importance of the poultry industry P 1 fear 
not. Yet there are hopeful signs when we see many of cmr best 
citizens spurring on the young people, and older ones, too,, toi study 
the principles of every rural industry, and not exeeptimg the 
important poultry industry, which by means of the &gg4riyiiig 
competitions throughput the Oommouwealth,haverivetted the allpiition 
of the thinking farmers of the State. It would be well to point put 
hpw great is the pbligation of the farmer to the press of tlio State ; 
for, without so doing, the review of the past would be lacking its 
chief point. Fortunately, the poultry editors are not p^y WTitpp's, 
but have a thorough practical knowledge of peudtry its 

branches^ liepce they havp convinced many, and are eowincipg 
inpre^ through the wide publicity given in the columns of their 
papers, of the efforts being made m'Australia p,ud elsevlere'tb 
supply tbe farmers yfiHii ' tbe latest developments' of the kdustpy. 
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The AgTicuitiiral Classes^ under the auspices of the Department for 
Agriciiitiire, must necessarily increase the interest^ and Judging fr5m 
the widespread interest shown in the laying competitions^ they af^ 
doing much to impress the farmer with the work of the* little 
hen, 

Australia^ as a whole^ is by nature endowed with all the best 
rec|uisi;tes for creating a great poultry industry^ and to-day she 
would have been in the van of progress had that thoroughness of 
marketings embracing quality^ (|uantity and method of packing, been 
perfected earlier. Whilst the Government had the practical 
supervision of the export of the products, there was, I believe, little 
fault to find ; but, personally,! believe that private enterprise should 
have been equal to the occasion; and it is evident that ignorance of 
market requirements have been shown in many instances, or 
Australia’s name woiild have stood higher to-day among the 
exporting countries of the world. 

The poultry raisers ot the State have the opportunity of 
demanding that the exporters adopt up-to-date methods of marketing, 
when they carry out their part of the contract thoroughly^ viz., 
sending fat young birds, of the proper average weight and covered 
with flesh of the right texture, to themai'ket. Not until then can the 
farmer demand that the exporters shall take more care in the 
packing, as the quality of the bird would not allow of a fair margin 
of profih It is then that tlie Government of the day will come to his 
assistance. It is doing it to-day for him in regard to his butter. It 
will not draw the line in regard to his poultry, but will act fearlessly 
in his interests, if the farmer will only show that he is not being 
fairly dealt by ; for now that the foreign governments are yieing 
with each other for supremacy in the British markets, Victoria’s or 
Australia’s will not, and cannot, remain inactive, bilt will give every 
inducement to the producer to learn how to set about his work in 
ordw to win success. Ignorance of method, and the difficulty of 
impres^sin^ men of the importance of every rural industry, and the 
poultiy industry in particular, will keep the country back for a time; 
but by educating the rising generation, the day of enlightenment 
will iiot be far distant^ and it will be found that the wealth invoivl 3 d 
in the million of small aiteas is greater than that involved in the few 
hundred of larger ones. 

A Prospeetive Eeview. 

, If we eMmiiie th^ iS-grietilful'e 6f Europe, Anderibk ahd AustfaH^, 
is itj iibi tely patent tb all that there i'i ia ghetLt future for the poulti‘|' 
^hdiistfk? Db->e hef hofiee^ iMh thei*e are dbzens 'of neWsp^pehfe 
de^dted fd poultry tOpiBfe fd bVehy oM that ptlblishefl-a 
beekf ild #e hdt 'iiotibe thht'6d!uni!i§ hpoh eeitirhiie afe he#' 
devdtecl' td the Ihfee^tS’ bf^ tM pphlthf^ faffhers, ihd thit lib 
dbitittihe df ad^bflisblhfente ktb fatbiaitii' ii 'bfei^'pitpef' till bklifl 
m hielhehdkgihf’frdibefity'f^ stpfe of ihellMiAttiii 

tell US thfft tl#i li s ^ fheit ,fathie' fbr Ihe pffltif ? if t 
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could only place befoi'o you, tlie statistics of the poultry world you. 
would bo more than astonished at tha magnitude of tlie industry. 
Take the egg producing industry alone, and iniagiue the tliousainls 
of eggs consumed every day in one large centre of ]>opi!la,tioii, divide- 
it by 12, and multiply the result l)y the average ina.rket prices oT 
eggs per dozen for the year, and what does it a.!uount to ? In 
Melbourne alone, several thousand pounds worth of (‘ggs jire sold, 
annually. Then there is your own local centre, and your own Iioin(\, 
where some of the eggs are used instead ol: buying meat. lhgnrc‘ 
out the value of the egg production, and will it not im|)ress you with 
its marvellously large amount? Add to this the sales of poultry, 
and the already large amount would swell to such dimcmsioiiK 
that you would wonder if any other live stock industry put so nnicli 
ready money into the pockets of the producer, Tiie woll-inanag(Ml 
poultry yard puts a farmer who has a mortgage on Ids farm in a fail* 
way to pay it off. It keeps his house going whilst the (u*o|)s ai’o 
growing, and helps to swell the bank aeconnt along with tlu^ dairy 
returns. If the fanner has a crop that lim slied mmdi of its gr’ain, 
or has a cpiantity of pour quality grain, what is better than poultry 
and pigs to turn it into a first class product? 

Don’t keep Mongrels.—A farmer cannot afford to. Tlu\y will 
never keep him ; he will always be keeping tbem, and lie will always 
have the opinion he held about poultry in the beginning, lie will 
take no pride or interest in his birds. His crossing and re-crossing 
without a purpose will furnish his yard with a motley lot of birds, 
in which, most likely, every good feature of the pure 'breed has been 
lost. It is sound advice to tell your friend to buy the best of a breed 
that he can afford to purchase. It does not follow always that the 
best show bird is the best to buy, unless it is sound and lieaJthy, 
Judges of poultry, I fear, do not pay sufficient attemtion to these 
points. I have known of several winners of first prizes at the chief 
shows being absolutely useless as breeding birds; yet I would not 
for that reason condemn the pure bred bird. It is tho judgment 
shown in handling tbem that is at fault. Keep your birds heal thy, 
hardy, and develop their utility jioints. These virtues are more 
important to you than feather, but keep this in view also, (iive your 
order to the fancier who keeps gmod, healthy birds. Ho is always 
pleased to see a visitor, and he will sell you eggs from liia best pen 
if yoxi will pay him his price. If you mean business it will pay you 
to do so, and, having purchased the eggs, you have a good 
foundation to work on ; for yon must work, and study your birds, if 
you wish to excel as a breeder; otherwise, don’t attempt to breed 
show birds. If you wish to succeed as a breeder, show your birds 
and do not let the man. from some other part of tho State take 
everything before him, and your business also. The professional 
exhibitor has his good points. He fells, you plainly that it is good 
business to show. He takes the prize- money, and the money from 
;K>ur neighbors that,you might have had did you show your birds. 

• He^maynothea good^ breeder of birds, hut he knows a good bird 
and buys it, and expects to be rewarded for his enterprise. 
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Poultry at the Agricultural and Poultry Shews. 

Any Olio iiitoresterl in poultry sliould pay particular attention to 
tlie exliil)its_, and to tlioso birds especially that succeed in winning* 
prizes. It would not be a Utojiiaii idea if the nianagement of the 
more important' shows printed in their catalogues the" points of tlie 
breeds for which, prizes are awarded. It would cost very little more, 
and 1 believe this would be more than repaid by the extra 
catalogues sold. It certainly would be objected to by the judge with 
fads, and the owner of the birds could, without worrying the judge, 
compare for himself his birds' merits or demerits with the wiiiuersh 
It would stamp out the faction which heckles the judges, because 
they pass their birds owing to disqualifications in them. One may 
just as well hnd fault with the Supreme Court Judge .because he 
administers the law according to the Act set forth, to guide him. It 
is the law that needs remedying in some instances, not the judges; 
and, in the case of poultry, it is tlie breeders in Council who make 
the laws that guide the judges at the shows. \ When judges are 
selected who do not award prizes according to the standards drawn 
up, then the exhibitors have naturally a grievance, and such judges 
should not be asked to officiate again. Ihie botanist naines plants 
and describes them in Jjatin, because the language is an universal one, 
hence in every country of the world the botanists are able to assist 
each other. It is unfortunate that in the poultry world the same 
standard of excellence is not universal, as international competitions 
would be more general, and a wider field would be open for the 
fancier, both from a commercial and a fancier’s point of view. There 
is nothing to prevent this being consummated. It needs representa¬ 
tive breeders of the great poultry shows of the world meeting once 
every seven or ten years, and determining the standards from sugges¬ 
tions sent in by the governing bodies of each country’s poultry 
association. Then it might be arranged to have illustrated cards in 
colours, giving every detail of feather, type, &c., with the scale of 
points printed on them. The sale would be very great, and would 
pay for the artists’ work, as each show would have a few sets dis¬ 
tributed conveniently to the stands of the Imeeds pictured, and in this 
way both the novice and the expert breeder would be satisfied that 
their birds had been fairly dealt with. A prominent judge too often 
determines the type, and if he has fads, and he frequently has, those 
who know his weakness score. These are matters that affect the 
poultry industry of a State in some measure, and frequently check 
the ardour of many a budding fancier and bi’eeder. 

It is to the workmen of the great manufacturing centres of 
England that we owe the initiation of the poultry show. These hard- 
headed men used to bring their birds to the inns they frequented, 
and there discuss their points among themselves. At first it was the 
hens and' pullets only that were shoVn, but later on the male bird 
took a sharb in the proceedings. The popularity of the poultry show 
is gaining gronnd every day, and the mofe perfect the arrangements 
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are, and tli^ more educational, tlie grfeatei’ wil] that, eiitimaiantic* 
support be given by an appreciative public. 

^he ?art Played by the Poultry Fancier, 

W’itliout doubt the poultry fanciers of the Stated have doiu^ great 
service towards stimulating the poultry industry by iheir cuiterprise 
in importing magnificent birds from where the best oi' the breeds 
may be obtained. It would be invidious to mention names, but there 
is no doubt the old breeders, and the present ones, deserve every 
edmmendation for their enthusiastic endeavours towards making tliC3 
poultry industry popular. If farmers and those intei’ested in poultry 
were cofitent to purchase a sound, healthy bird, with general 
excellence in utility points, the fanciers would quickly arrange to 
meet the demand ; but, as a rule, a splendid-typed bird of the bnH3d, 
feather perfect, is expected for a modest sum of money; whereas a 
sound, typical bird, with a few deficiencies in show points, but strong 
in utility points, would, as a rule, be as serviceable and of better 
value to the general purchaser. If the demand were for utility 
points and feather points not so strongly placed before them, the 
keen judgment of the fanciers would soon meet the deinand. Of 
course^ fanciers endeavor to produce both utility and show points in 
the one bird ; but, in general, utility points give way to feather and 
other show points in many yards, to the detriment of the poultry 
industry. However, the utility points are now being kept strongly 
to the front, and perhaps the laying competitions are impressing this 
mor^ than anything else> since local interest in the results is keenly 
taken in the districts represented by pens of birds at any of the 
competitions. 

The point where, I believe, the poultry fancier is tending to 
liiake the securing of utility points dijfficult is introducing tlie 
necessity of double mating, in order to breed cockerels and pullCt^ 
respectively that will take prizes at shows. If the points wete bo 
arranged that the single mating systein would ill general take both 
prize-taking cockerels and pullets, then the egg-prodiicing 
v#dhld^have a better chance of being developed, as therc^ aro' foWer 
cOihplicatioils to overcome. 

Foiiltry from a Business Standpoint. 

I thiiik the more ponltry is discussed froih a buSiheSs point Of 
view, the more likely are the generality of farmers 4ild hoiiSOhOhleri 
to be impressed with its importance. It will then be possible for n 
farmer to hnow whether his local conditions will allow of a profitable 
from keeping more, birds than are necessary for his otvn 
fathii/s requirements. Thus the farmer too, far distant from tlie 
ila&et Ad||,|iay special attenlioh to the cost of Irciglitage. 

pi’ofly^ wteh they trav^^^ lOng diB,tanOeS| tou m 
demands,a fcekor .%»tOtri Of 
'ffiSflllilg tie eggs very ffOsh, it will tMlit they Will Ibtlvo to 1)6 
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delivered in soninaer, especially, several times a week. Some firms 
demand that condition of sale now, but tliey give a compensating 
increase in the price per dozen. Again the question of utilizing the 
birds for turning a cheap or second-rate product into a better-priced 
one, entailing less freight and cartage, is an important one, and one 
that appeals more to the farmer who has the article than to the 
breeder who lias to buy it. Another side of the question is more 
applicable to the breeder who lives near a large centre of population, 
and buys his fowls’ feed. He may for a trifle purchase the waste 
food from restaurants and the screenings from mills. His advantages 
are that he is at the seat of the market, and can meet a demand or not 
as the prices suit him, whilst his freight charges and, possibly, the 
commission charges will be less, as he may make private contracts, 
especially if his main object is the rearing of killing birds, and not 
the production of eggs. 

The Relative Cost of Producing Birds and Fggs 
Respectively. 

If we can arrive at a satisfactory agreement on the relative cost of 
prodocing a bird lit for the table, and the production of a dozen eggs, 
wo have solved an important problem, and one that will act as a guide 
to many an intending poultry breedei\ Let us consider the cost of 
producing a marketable chicken. I do not for a moment think we 
can lay down, a rule that will meet every aspect of the case on this 
occasion, but we may get a good general idea of the subject that may 
provide food for thoiiglit and observation. 

In the first place the breeder of market birds seeks the necessary 
information that will enable him to make his labour profitable. He 
determines which breed of birds commands the best prices as 
chickens,,and as six months’ old birds. The question of a site for 
his yards then comes into consideration, also the area of the land 
needed, the housing and such arrangements intimately connected 
with the general management of the yards, which need not be 
enfcered into here. Presuming that the appointments are in keeping 
with the output determined on, the breeder then takes note of the 
times of the year that the highest piflces are obtainable, and makes 
his plans for hatching chickens accordingly, at the same time 
considering the extra cost of feed and labour involved; for, without 
doubt the season of cheap poultry is when under natural conditions 
the genial weather allows of the rearing of chickens with little 
expenditure in heating arrangements, and thousands of hens are 
hatching their chickens everywhere. Before you start your business 
there are other requirements to be kept in view, one of which is to 
note the weight of the bird needed. You might easily lose money 
by keeping your birds until they are too heavy for the class of 
business that the buyer needs them. You may get the same price 
for a four pound bird as a six pound bird, or even more, as the latter 
is too heavy maud possibly too bid for the trade. Then there is 
another class of buyer who requires heavier birds, and it will p^y tp 
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breed and rear birds for hhuj as lie pays at so miicli {lor pruiiid for 
young birds. It will thus be seen that a quick matiiriug brrfi, wilJi 
a nice meaty breast, and witli a good layer of fat, is the (hk' 
most people would like, and the one tliat would pay the l'»nst f-o ro;y\ 
Any of the Wyandottes, with the silver and whii.o for pro form no*, 
altlioiigli perhaps the otlier varieties may be Jt,s gofnl, would 1 m^ 
excellent birds for this trade, whilst Or])ingtons unpy ho 'iMdOm* siiiitu! 
for the trade when good lieavy young birds are iioishMl. (hajsshnals 
of the first cross, if not kept for breeding, a,re good lV>r the market 
trade, and here the game breeds may play a nsofid |)art. .Pullets, 
when young, are plumper than the cockerels of the same ago, aiul sell 
well. I need scarcely say that the birds must not be mort* thmi fiv (3 
or six months old, except bi'oilers are needed, when young cljickons 
only will suit the trade. 

Yictoria does not seem to have a groa,t roc'ord for pouitry 
consumption. It rarely enters Into the dietary scale of the inassc's ; 
yet, judging by the very low price of i)uultry within tlie last h^w 
months, compared with that of beef and mutton, it seems rufher 
surprising, even though the (juality of the birds sold is not high. I 
believe that the oonsnmption of poultry in this State only allows for 
a limited market for liomo needs, and it is to the export market wn 3 
must look for remunerative returns. First-class market birds will 
always bring a price that will leave a margin of profit; but in order 
to make a living it would need a gi^eat output of birds, the gr(!u;t(‘st 
number of which should be ready when prices are high, in Europe 
and America, where there are big populations, there is conipsiratively 
unlimited demand for the well fed birds at payable prices, hut little 
sale for the dark-skinned, thin, bony ones that so often are exposed 
for sale in the markets of the Commonwealth. I mentioned a little 
while ago that the pullets make excellent market birds. They are 
quieter and more easily fattened, and they do not figlit inucJi ami 
kill each other,- whilst, if it is found desirable, they may 1)e ki'pt for 
egg-laying purposes. The cockerels, on the other hand, a,re more 
pugnacious and fight amongst each other; a-nd in the flock t\wn) are 
iipally a number of weaker birds, which the others bully and i>Uen 
kill, thus reducing the profits, as the w^eaker birds get very Hi,tie. oF 
the food. Thus the quicker the cockerels are fattened and sold tlui 
better, for as soon as they develop a wish for the soci(‘ty ol: ilu' hens 
and pallets they become difficult to fatten. They sliould, 1)e kcqit in 
yards by themselves, and not reared with th(^ pullets. VVhem 
fattened they should not be kept a day longer than is uiHvnmrj, 
hence the advisability of commencing the final fattening, or t(s|)piiig 
' on, about tw or three weeks before the best prices are expected to be 
obtained. The advisability of rearing the cockerels of the late- 
T^atunng breeds depends on the demand for heavy birds. These 
birds, when young, are raw looking, bony and cliimsv, until they 
have almost finmhed growing, when they begin to put on flesh anil 
tat.; ' The food in the beginning goes towards foming tflunr/fraines, 
and only after these have been developed do theyassuiue their proper 
.form. Inns it will be seen, there is a possibility'that 'the birds have 
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to be fed for six moiitlis or more before tliey can be marketed in 
good market condition ; then, as I have mentioned before, there is 
some doubt if the profit will be snfiicieiitly remunerative. If your 
local conditions are such that there is a splendid grass and natural 
feed, and tlie cockerels are able to build up their frames principally 
<->ii this, and only require a little topping off during the last three 
weeks, then another and more profitable aspect arises. ^ Two-year 
birds, or lions, seem to have a fixed price of about 3s. to 3s. 6d.* per 
pair, if in good condition. These, I believe, are a good deal used for 
ship’s use, as they d<j not waste away so much as young birds. 

The Cost of Producing a 34b. Chicken. 

The chicken for export should be from three to four pounds in 
weight, and the younger it is the better. The cost to produce this 
weight will depend on the management. If fed often, and with due 
regard to the bird’s ap])etite, about eightpence or ninepeiice would be 
the cost on the farm, whilst allowance must be made for labour, price 
of egg and incubation. However, I shall he better able to answer this 
<|uestion at the end of the season, when the experiments being carried 
out are completed. The cost increases after this weight is attained, 
so that a careful farmer will determine for himself the most remunera¬ 
tive time to <se]l. If he keeps his birds over six months ho loses 
money every day, and when the birds reacli to nine, ten or eleven 
months of age, with the spurs showing well in tlie cockerels, the birds 
will not bring even as much as three or four-pound weight birds, 
although twice as heavy. A farmer who has plenty to do has no time 
for undertaking tlie rearing of poultry on a large scale, nor should he 
expect his wife to do the work if she has other duties to occupy her 
attention, but if he has children growing up, then he could not do 
better than make use of their laboiii', and let them have some pocket 
money earned from tlieir own birds. Some men and women liave a 
natui’al aptitude for looking after poultry, and notice tlie least trouble 
among it—hence they would make poultry rearing pay where others 
would fail. Such persons would take an interest in poultry from a 
fancier’s point of view also, and would possibly succeed, as they are 
able to observe details. 

The cost of producing a pound of flesh is lower or higher accord¬ 
ing to the percentage of good strong chickens hatched, whilst the 
margin between the profit varies to some extent with the ]irice of 
eggs. Thus, if eggs are high in price and there are many infertile 
or weak-germed, then tlie loss is considerable, whilst the lieating 
expenses increase as the cold weather continues. About one-third of 
a chicken may be considered as offal, but there is an advantage in 
favour of birds fattened in the fattening pens, provided they have not 
been kept in too long. In a fortnight to three weeks the fattening 
should have been accomplished, and the birds marketed. Keeping 
them after that leads to loss in weight and health, and necessarily 
in profits also, unless the rise in the market happened to be opportune 
and compensated the extra keep and falling off in the condition of the 
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birds. ^ If tlie pens are more open or the birds less coiifiiied tlie 
fattening is not so rapid, but the birds will thrive better for a loiigcu^ 
period* However^ the fi,rst three weeks, as a rule, give the gren-test 
increase, whilst it gradually lessens until, in five or six weeks, then,,^ 
is a retrograde movement in tlie weight and health of tlie birds, if 
the production of high-class birds is a feature of your business, a 
business man will likely make money, as there are always cusfcciiiierH 
who will pay for a first-class article, and more so if there is a reliabi¬ 
lity that the chickens may be had regularly and in sufficient c|iiai:itity* 

There is another aspect in which we may look at tlie poultry 
industry, and that is when very large quantities are retired or 
fattened, Then, the price of fat and other marketaldii refuse has to 
be considered. In some eases it may pay to feed the fat to the birds, 
in others it may pay better to sell it to the soa]) maimfav'turers, for 
there will always bo a quantity of fat coming off from tluj uni,mal 
food bought, or from the restaurant refuse. The price,is of bran, 
pollard, rice, oatmeal, and barley, and the jirice of the refuse from 
the mills, malsters, &c., will engage miicli thought and attention, 
whilst it almost goes without saying that economy in handling and 
preparing tlio feed, the economical arrangement of the steaming 
apparatus for brooders and feed cookers, the arrangement of the 
yards and pens, and a thorough understanding of the (listriluitioii 
and value of the labour employed, make poultry-rearing hu* ike 
market a very high-class industry, requiring skill and business 
acumen of no mean order. Although the poultry industry of tlio 
State depends more on the efforts of the many wdio enter into it in a 
small way, yet the larger concerns are'most valuable in developing 
the exporting industry, as it is their business to (ind |)rofitable 
markets for their larger outturns. 

Ducks, turkeys, and geese are payable or not according to the 
price of food and the natural suitability and extent of tin* eouritry for 
bearing them. This paper is already too long, hence tlie dei-ails 
concerning the above classes of poultry will not be dealt •witli, but 
the general remarks applied to chickens will to a, certain exi-ent afiply 
to them. 


The Cost of Producing a Dozen Eggs. 

It is obvious to every one that the cost of ])roduciug a d{.)xon eggs 
depends on the cheapness of the food, the managemtuit of the food 
and the birds; also on the strain and individuality of tlio hens. If a 
farmer starts his poultry farm by purchasing his birds from a person 
who makes utility points his hobby, he starts under the best con¬ 
ditions. He can continue the good work of selecting the best layers, 
and breeding from them, and if he wishes to introduce now blood into 
his stock Ire should he very particular that the cockerel is from hens 
with a great reputation as layers, even if he have to pay a seemingly 
^extravagant price.' By careful selection,' and knowing the parents 
ior several generations, the annual introduction of new blood is not 
,30' necessary, as it may e.asily be arranged to breed in systematic' 
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lineS; so that inbreeding need not be close in tlie individuals; but still 
in the same strain. If any vital degeneracy is noticeable due to an 
■original defect; tlieii; if it cannot be remedied by selection in a reason¬ 
able time, it, should be improved by the introduction of new blood 
from another good-laying strain which has not the defect. 

The cost of the production of a dozen eggs depends very much on 
the egg-laying powers of your birds, and in it lies the difference 
between success and failure. Hence the more farmers who will 
practically put this knowledge into effect the greater will be the 
resources of the poultry industry of the State. It is important to 
have a knowledge of feeds and feeding, but it is not my purpose to 
enter into the question here, yet I might say that animal food is a 
highly important factor of success in stimulating egg production. 

As the Melbourne market is the most important one in the State 
it would be well to base the financial returns on its quotations for 
prime or extra prime produce. Judging from past experience, with 
hens and pullets of the different breeds kept, it may be considered 
that a good general flock will average ten dozen eggs per hen per 
annum, and that on the average the cost per hen, in feed, would be 
4s. 9d. to 4s. lOd. on a farm, taking good and bad seasons together 
mi dor the average conditions in which farmers are placed. The 
business egg-farmer could scarcely base his returns on the average 
Melbourne market prices for the year, since he would endeavor to 
produce the bulk of the eggs in winter or early autumn, when most 
birds are moulting ; hence his average price would be higher than 
the man who had equally as good an outturn of eggs per annum, but 
which were produced when eggs were cheap, even allowing for the 
slight increase in cost of food in the former case in order to stimulate 
winter laying. In the one the average price may be considered at 
lOd. per dozen, inclusive of marketing; and in the other S^d. per 
dozen. This moans that each hen in the flock give's a gross 
return of 8s. 4d., and the latter 7s. Id., or a net return of 8s. 7d. and 
2s. 4d. respectively, if cost of food was 4s. 9d.; or, allowing for the 
■extra feeding in the first case, 8s. 7d. and 2s. 7d. respectively. 
It would require that the flocks were fed well, and that the 
second one should also lay a fair ,number of eggs during the high- 
priced season. If wo consider the cost of food at 4s. 9d. per hen per 
auiiRtn on the farm, and ten dozen eggs be the average number of 
eggs laid per hen, then the cost of producing a dozen eggs at an 
average of lOd. per dozen would be 5.7d. The cost of rearing the 
■pullets to the laying stage would amount to about Is. 3d. for the 
quick maturing breeds, and perhaps Is. 9d. for the slow maturing 
strains of the breeds. Those-birds, at the end of the year,, may be 
worth 8s. to 8s. fid. per pair as market birds, but more if they have a 
name as prolific layers. It would be impossible to enter into this 
important question in detail in this paper-; but in di^awing your 
attention to such points it may prove of practical benefit, and you 
oould apply the hints given to your own; experiences. If you buy 
the pullets, and they are pedigreed layers, then you may have to pay 
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5s. per pair ; lienee I liave considered the ([uestiini Iroiii tiio etkei" 
point of view^ viz.^ rearing tke birds, altiiongh you lose soTeral 
moiitlis' returns by doing so. Exclusive of labor and interest on 
capital, but inclusive of food and iiiarkoting the eggs, the returns 
per lien may be set down as 3s. 7d., a,tid this increases a-s tlie prices of 
food and' labor decreases, and local and market conditions favor ; 
for, ill some localities there is no need of much. e.xpen(liturt^ in 
runs, houses, &c., hence the interest on ca})ital is reduced. Figures 
act as a guide on which the beginner may base his returns ; but, after 
all, the successful poultry breeder for market laughs at figures. 
They are to him a sign of what might be expected when experiences 
and business capacity are worked on stereotyped lines. He knows 
that Ms individnalit}^ is worth money, and that his success does not 
depend on the slavish following of rules, but in observing the spirit 
of the principles, combined with accurate judgment in details. The 
one may understand when the object is drawn attention to, tlie other 
knows and sees the object without assistance, and loses no time in 
taking advantage of his opportunities, especially in the purchase of 
food, in addition to his second quality wheat or other grain that 
would not be profitable to put on the market. The man who has to 
buy food must be more than the average one in business capacity, as 
his margin for profit is narrower, and he usually has to combine the 
functions of the fancier largely with Ms market rearing branch, in 
order to make a modest living. The farmer thus can produce a dozen 
eggs at a much less coat than the breeder who has not his facilities, 
as in addition to food he has implements, horses, carts and tools, 
that may be used over a wider fi.eld of work, thus reducing the cost 
of maintenance of the poultry. However, he may be farther from tlie 
market. 

Organization—the Power that Controls the Lever that 
Opens Up Markets. 

I might, in conclusion, draw your attention to what the ])()ultry 
industry of the State so greatly needs for it to become an enduring 
and national success. It is that which is the foundation of succ^ess in 
every growing industry—and that is the national organization of tlu^ 
producers, both in fact and in spirit. There must be some ideal 
object in common, both as regards the section championing tlie 
establishing of an egg export trade and that enlisting the sym|)athy 
of the export of birds. Each division of the State needs its centra! 
organization in order to bring producers more in touch with each 
other and with the people who need their products. It is incoim 
gruous methods of marketing, the want of uniformity in supplies of 
the best throughout the year, and the absolute indifference of most 
people who keep poultry as to the requirements of the market, that 
makes it impossible to form a permanent one. In England thc^ 
National Poultry Oi'ganization has done great work in instilling into 
the minds of the poultry breeders the necessity of studying the best 
methods of packing, of marketing, and of disposing of their products. 
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Meetings are held and practical ideas are deyeloped, and the best are 
put in a concrete form. The expenses involved are small; hut the 
results are becoming every day very encjoitraging. 

The French; the DaiieS; the Russians; and ‘others carry their 
organization and mastery of, detail to the highest pitch of perfection^ 
and the}' make headway as the splitter^s wedge; with every bloW; 
penetrates into the heartwood of the most refractory log. Without 
organization; whether tacit or real; we can never hope to drive home 
the wedge and open up a great market for ourselves. Organization 
is the power that controls the lever that opens up markets. It aids 
public meiij and none more than those who wish to develop the pro- 
diicing interests of our State; since the case is put before them as the 
unanimous wish of a whole; as the producers are agreed as to what 
they want; and will in all probability succeed in getting it. Many 
good ideas are brought forward; and would receive consideration but 
for the fact that; owing* to the lack of organization; those public men 
who wotild give the matter their hearty support cannot do sO; as they 
have not sufiicient faith in the numbers who wish to consummate the 
object in view. Britain alonC; annually consumes from eight to nine 
million pounds sterling worth of eggs and poultry produced in foreign 
countries; yet Australia’s quota is so insignihcent as scarcely to be 
recorded; and yet Australia stands unique in its potentialities as a 
poultry producing country. Hence 1 trust that the short course 
classes under the direction of the Director of Agriculture will be the 
means of educating the rising farmers as to the advantages of 
organization in the poultry; and every other producing interest of the 
State. The laying competition has had a widespread effect in 
ari*esting the attention and interest of poultry breeders as to the 
great differences in the egg producing qualities of the different breeds 
and strains; and I trust; too, that in facilitating the carrying out of 
the competition; the Council of Agricultural Education of Victoria 
will receive the best thanks of the farming community of the State. 
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CAIADIAN CHEDDAR CHEESEIAKMG. 

By J. G. WIcMiUau, KDJ). 

Introduction. 

About fourteen years ago tliis system of cbeesema-king wm 
introduced into Great Britain by Mr. E. J. Drummond, of the Scottish 
Dairy Institute. In such a conserv^ative country anything new ai 
that time was looked upon with suspicion, and it was therefore not t(i 
be wondered at, that not alone was Mr. Drunnnoiid treated with 
contempt, but his system was ridiculed and criticised beyond the 
bounds of fairness. He, however, persistently kept his ideas before 
the public, and his perseverance has been rewarded by his system 
being almost the only one used in Scotland at the present time. 
The question may be asked how has it been proved a success, and the 
answer is that by that system the best prizes at shows have been 
awarded to cheese made on the Drummond style. Great rivalry 
exists between the three south-western counties of Scotland as to 
which will gain the largest amount of prize-money in the cheese 
section at the Kilmarnock vShow. Kirkcudbrightshire and Ayrshire 
used to be the only prize-winning counties, so the cheeseniakers of 
Wigtonshire, not liking their fellow counties’ successes, amaJgamated, 
and obtained the services of an instructor from the Scottish Dairy 
Institute. Wigtonshire profited by the instruction so obtained, and 
carried oil the largest number of prizes in cheese exhil.)its a.t 
succeeding Kilmarnock shows, and liave continued even’ since so to 
do, so iTuich so that the checseinakers of the other two counti(‘s 
named have adopted the Drummond system, and are now and tluvri 
exhibiting successfully. It also speaks volumes for the system, tliat 
two years ago at tbe London Dairy Sliow, nearly all the principal 
prizes for clieese were secured by Mr. Drummond’s pnpils, and J now 
learn that Knglish makers are now going to the Scottisli Insiltutc? for 
tuition. The reasons why I have given tlu^ foregoing statements ari^ 
that I am fully aware of there being a great deal of opposition to tln^ 
system being introduced into this State. Surely, if the style will suit- 
the best British makers, it ought to satisfy Victorian manufacturers,, 
unless a better system is in existence. There have been re<amt- 
successes at State shows that prove beyond doubt that the syst( 5 m 
will suit this State, and being an apostle of Mr. Drummond, 1 will 
try to expound what knowledge 1 possess to the cheovsemakers of 
Victoria in as explicit a way as I possibly can. 

One thing I notice in my travels is that some of the men who an^ 
so much opposed to any new system, in many cases, are making tbe 
worst cheese in the State. The old saying, 'Hhat there are none so 
ignorant as those who won’t learn,” can be properly applied to these men 
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witlioiit any fear of misapplication. Mr. Drummond used to impress 
upon liis pupils that tliere was not^ nor never would he^ a prodcieiit 
•clieesemaker. I often come across men who are amongst the best 
makers in the State, and 1 find the .more these men learn the less they 
think they know; they never think themselves proficient, or above 
taking hints from anyone, and the more .this class of men exists the 
better it will be for the future daiiying industry of this State, 
whether from a cheesemaking or a bnttermaking point of view. 

I will first of all touch a little on the princi})les of the art, so as to 
give the reader a slight knowledge of the scientific side, and to allow 
him to know the why and the wherefore of the different processes. 
To begin with I will touch upon the fluid we have to deal with in 
■cheese]nakiiig, viz., milk. 

MUk. 

Milk is the secretion of the mammary glands of the female 
inammaL It is a perfect food, containing all the necessary substances 
for the mainstay of life in a properly balanced ratio. 

As cow’s milk is wliat we have to deal with, it will be necessary 
to touch upon It alone. An average sample is composed of the 
following ingredients:— 

Water ... ... ... S7*50 % 

Casein ... ... ... 

Fat ... ... ... 3*50% 

Sugar ... ... ... 4*45 % 

Albumin ... ... ... *50% 

Ash ... ... ... *76% 

The solids princijially concerned in the niaiiufacture of cheese are 
the casein, fat and a portion of the a.sh or mineral matter. The 
albumin, nearly all the sugar, about half of the ash, and*also some 
fat escape during the process of manufacture. For this reason whey 
is a valuable food for pig and (uilf feeding. Cheese is made from 
milk by the action of r(]nnot, wliich is an extract of the fourth 
stomach of tlie young calf. It acts upon the casein by turning it into 
a gelatinous mass, a,nd ca-using it to onv(]Iop the fat and part of tlie 
ash. Its further actioti will bc^ dealt with, later on. It wfill be as 
well to say sormhliing upon a very important part in clieeseraaking, in 
fact the all-important omi, viz., the cha-nges which milk undergoes 
after it leaves tlie cow. ' ‘ 

Changes caused by Bacteria. 

Almost immediately after milk is drawn it begins to undergo a 
change, and within a short time will show a distinct acid reaction. 
The degree of acidity increases with the age of the milk. The sugar 
is the first to imdei^go change, this is due to certain ferments that act 
upon it, turning it into lactic acid. This acid causes milk to 
coagulate, that is to thicken in due time. After the sugar comes the 
change in the albuminoids, then the fat, and in a comparatively short 
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time tlie iteconipositioii is so gi*ea,t tlia-t tlie milk can. im longer 
be used for food. Tlie dairymaii’niay ask wliy do all tliese cdiaiiges 
take place^ and lie is informed that they are due to certain germs 
calleiT liacteria, which can only be seen by tlie aid of a microscope, 
but even if snudb reproduce with nmrvellous rapidity. 'Bacteria 
must liave a siiitalile temperature to work in, tlie ranges being narrow 
for rapid work, but for slow work the range vai:ies above or below 
a certain temperature, at wliicli they work and develop considtirably. 
The most suitable temperature varies widely with the various tiasses 
of organisms, though, the most of these hud their o])timiini point 
between 75 degs. and 100 dogs. F. A temperature of 135 dogs. P. kills 
a large number, very few survive a temperature of 180 (legs., and 
none can withstand 212 degs. for any lengthy period. Moist heat is 
more destructively elfectivo than dry heat. Under tlu^ influence of 
cold the germs become inactive; certain kinds are killed by extreme’ 
cold, altlnnigh a, great many (‘an withstand extrmne cold for a 
considerable period of time. 

A great many kinds of bacteria are of a desirable nature, in fac't 
without them vegetation could not be produced. We have, however, 
injurious kinds, and these are the ones the cheesemaker has to 
combat. He must, however, not allow the desirable ones to become too 
obstreperous, i.e,, he must take a fatherly charge over both the good 
and had hoy, keeping both under proper control. Milk, when drawn 
from the cow, except the first few drops remaining in the teats from 
the previous milking, is sterile, that is, free from germs. In some 
cases, however, when the udder of the cow is diseased, germs may 
come,through in the milk. The air, however, is laden with bacteria, 
and from this source, as well as from the bodies of the animal and 
milkers, contact with the vessels into which the milk is drawn, thty 
gain access to the lacteal fluid. Eequiring food they have a. strong 
susceptibility towards milk, owing to its iiutritiousness. 

The name of the desirable ferments in cheesemaking arc the 
lactic acid germs. These, as already seen, act upon the milk suga r by 
turning it into lactic acid. They, however, cannot g() on 
continuously, as their action is checked by their own ])roducts, and 
when this check occurs germs of an uniiesirable nature commerHM^ 
operations. The presence of a predominance of lactic acid gerniis, 
however, generally checks the action of injurious ones, and for this 
purpose of making sure of having the lactic ferments u|)perinost in 
cheese and butter making, pure cultures of them are added. Tlie 
addition of cultures can be likened to an army receiving reinform*- 
ments. 

Pure Cultures. 

A pure culture is a substance containing one species of germ only. 
Scientists have now easy methods of isolating the different ferments 
from one another, and by means of cultivating on certain mediums 
they obtain sufficient to produce a pure culture, and those of the 
lactic ferment principally concern those engaged in dairying. How 
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tliese cultures came first into use in Great Britain arose tlirougli a 
great nianj cli,eesemakers being* troubled witli discoloration in their 
iiiaimi'actiire^ it was alleged^ to the action of certain kinds of 
bacteria on the coloring matter. This defect was remedied iinmedi” 
■ately they started the use of cultures, and now its use is prevalent 
tlirouglioiit the country. The old style of producing acidity in milk 
for cheese was l)y introducing some sour wdiey kept from the 
previous day. This system may be safe enough, provided the whey 
be pure; but should any taint or injurious germ be in it, the 
intelligent reader will see that he is simply carrying on the same 
trouble from day to day. By the judicious use of pure culture starters 
these dangers are reduced to almost nil. Even though the use of 
cultures is beneheial, and overcomes bad flavors to a great extent, 
they are by no means infallible; but when they fail the cause can 
generally be found in lack of cleanliness or some other source. All 
dairymen know now that dirty milk goes bad much quicker than clean, 
it therefore behoves them to attend to cleanliness in every detail. The 
drinking water of the cows, the state of the pastures, the cleansing 
of the cows’ udders, the washing and drying of milkers’ hands 
between the milking of each cow, the cow bails and yards cleanly, 
the cleansing and scalding of all milk utensils, and the prohibition 
of the use of tobacco—all tliese should command the personal atten¬ 
tion of every cow owner. The cheesemaker must not consider that 
the advent of the use of cultures is going to save him any labor in 
regard to cleanliness, but that it is for the purpose of assisting him 
to produce a better article. 

The pure culture can be obtained in a liquid form from the 
Department of Agriculture free of charge. It can also be procured 
in ])Owder form from certain dairy stores in Melbourne. An 
extremely convenient form of carrying this forward daily is done in the 
following way:—Take 10 lbs. of fresh milk (separated I advise); be 
sure that it is thoroughly clean; heat it up to 180 deg. P., and keep 
it.at that tempera.ture for about half an hour j then cool down to 85 
deg,, and add the pure culture from the bottle procured from the 
Depa.rtinent. Stir well in, cover up with a clean cloth, and set in a 
pure atmosphere, retaining the heat as near as possible to 85 degrees. 
This is known as tlie mother starter,” and should'be ready for use 
in from 18 to 24 hours, showing a smooth coagulation, and have a 
sluirp, clean, acid taste. About 5 to 7 per cent, of this is kept back 
for inoculating a fresh supply of pasteurised milk for the next day’s 
use, and should be treated in the same manner, except cooling it a 
few degi'ees lower than the mother starter,” say 70 deg. to 76 deg. 
F. This process is done daily until the starter begins to go off ”; 
or should the curd have a bad flavor the cheesemaker ought to at once 
obtain a fresli bottle of culture, and proceed as before. Eipening of 
milk for eheesemaking is of vital inaportance, and to know how &r 
the lactic acid fermentation has developed before the process of 
manufacturing commences is an absolute necessity. Two very con¬ 
venient tests can be applied for this purpose—the rennet and the 
acidimeter, or titration, tests.' 
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The Rennet Test» 

Take 4 ozs. of milk from the clieesc vat ; bring Ui;i« i-o u teiiipora- 
tiire of 83 deg. F.; liave a cup containing 1 draobm (60 minima) of 
rennet and a teaspoon, all at the same.temperature as tlio milk; porir 
the milk into the cup, noting time on second liand of a. watcli or 
clock ; stir rapidly for 5 secs,; allow it to settle 5 secs.; tlien iustvrt 
the forefinger m an oblique position; raise it gently about cv(U 7 
second, amd immediately tlie milk thickens on the finger, note how 
long it took from the addition of the milk until coagulation occurred, 
which should be from 18 to 23 sec. The time varies a good deal on 
different farms, the time of the year, and the strength of the reniKit. 
This test is a guide as, to the state of ripene>ss: the riper i,he 
milk the fewer number of seconds in the test, and rice versa, Ifiie 
maker must use his owm judgment in regard to this. His object 
should be, if possible, to always have the milk at the same degree of 
ripeness, so that the whole process of manufacture, from renuetting 
till salting of the curd, does not take less than five or more than 
six hours. If under five hours, the milk was overripe, and the maker 
should rennet a little sooner. If over the six hours, allow more acid 
to develop the following day. In performing this test be sure that 
temperatures are correct, <and before inserting tlie finger see tliat it is 
clean and dry. 


Acidimeter or Titration Test. 

The acidimeter or titration test is based on the fact that one ciibii^ 
centimetre of decimonial solution of caustic soda will neutralise ’009 
grammes of lactic acid, and in Great Britain the solution is of a 
strength that 1 0.0. 'will neutralise .01 grammes of lactic acid. 
I mention this so that cheesemakers, when oi’dering the solution of 
soda from any wholesale chemist, slvould obtain a guarantee tha,t the 
solution is of a certain strength. I find that tlio solution nuuuh 
facturod in Victoria is of the *009 strength, so will basc^ uiy (‘.a-lcu- 
lations thereon. 

To perform the test put 10 C.Cs. of the ]i(|ui(i to be i;est(Ml iu a 
white cup, and to it add 3 to 4 drops of phenolpli.tlialein solution, 
which acts as an indicator of the ])oint tlmt ueutralisa.tion of khe aiiucl 
by the soda takes place by the production of a pink coloratiom Fill Ji. 
burette graded in one-tenth of cubic centimetres witli tin; soda 
solution, but not above the 0 mark. Note the point at which the 
solution in the burette, stands ; then turn the tap, and allow the solu¬ 
tion to run gradually into the milk, stirring with a glass rod all tlu) 
time. Each drop of the*, solution produces a pink color, but when 
stirred it immediately disappears until the soda solution overpowers 
the acid, when a permanent pink coloration is produced. As soon as 
this point is reached, note how far the liquid has come down tlu^ 
burette; and if it has come down 22 spaces, the percentage of lactic 
acid is oajculated as follows poroemtago of 

lactic acid present. 




/apparatus {GENERALLY USED JrOR TESTING ACIDITY OF MILK. 
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A qaickei* waj of calculating is bj mulfcipljiag the number of the 
(J.Os, of the alkali used by 9, divide by 1-lOths of the C,C.\s= of the 
milk taken finally^ placing a decimal point in front of the result thuS; 

per cent. So as the working of this test will be more 
readily understood^ I will detail the number of spaces on the burette 
that ought to be used in the different stages of clieesemaking. 

Milk at reiineting should show from 20 to 24 spaces^ accord¬ 
ing to conditions. 

Whey when curd is cut 14 to 15 spaces. 

Top whey when curd is taken out of making vat 10 to 20 
spaces. 

Whey from press 100 to 110 spaces. 

Milk that takes 25 to 26 spaces will be fast working. 

,, 27 to 28 very fast working. 

„ 30 to 32 ,, „ ought not to be made 

into cheese. 

Whey, when curd is cait, taking 16 to 17 s])aces, indicates that 
ipncker ‘'hmokiiig” is required, and when showing 18 to 19 spaces 
curd must be cut v(uy snvall a,nd ^A^ookedl’ rapidly. Great care 
should bo taken tha,t tin; bl^•ett(^ is corked up immediately after use, 
and also that the bottles containing the dilTeront chemicals are not 
exposed to atmospheric influences a.ny more than can possibly be 
avoided. Mention has already been made regai'ding rennet and its 
action. It is most active at tcnnperatures ranging from 82 degs. to 
98 degs. F. Below or above these temperatures its action is retarded, 
and at 130 degs. V. it is destroyed altogether. We have many 
brands of rennet on the market, each, maker claiming that his is 
S!i|)erior to all others. Many of them are good, but a few bad, 
ITiere is, however, a temhmey amongst them all to vary in strcngtli, 
and when a (;heesem,a.ker opens a fresh bottle he ought to compare 
the strengtli with some of tlie lot lie had been previously using. 
This is ouisily arrived at in tlio following manner:—Wo will assume 
that the remH:.vt iti previous use was A’s, and the fresh supply B’s. 
Take two litres of milk a-t 95 d(}gs. F., and place in separate basins, 
to one of them add 1 Ud.I of A's, and to tlio other the same amount 
of B’s rennet at exactly the same moment. Maintain the tempera¬ 
tures of the milk at tlie 95 d(,igB. and note the time that each one 
takes to coagulate. If Abs fa,kes, say 3 min. 20 sec., and ITs 4 min. 
10 secs, to bring about (‘.oagnlation, tlien Aks rennet is fully } times 
as strong again as B^s. If then the choesemaker has been using 
4 ozs. of A’s lot to every 100 gallons of milk, it follows that he will 
have to add 5 ozs. of ITs rennet to bring about coagulation in the 
same period of time. Great care should bo taken that not too much 
or too little rennet is added. If too much is used the result is that 
the whey is expelled too quickly, the curd is too firm, and the cheese 
is more likely to bo dry and crumbly. On the other Band, when too 
little ixiunet is used the whey is not expelled fast enough, the acidity 
thereby getting akead of the work more readily, the ooagulum is 
weak, roBulting in loss of yaluablo material. Wlien a proper 
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quantity of rennet is added’ the whey iw clear^ and (coagulation is 
produced in from 40 to 45 minutes^ when there is about 2 per ccoit. 
lactic acid present; and the temperature of the milk aboui' 86 dogs. (,o 
86 degs. F. The amount of rennet to add varies^ accorditig to tlie 
strength; local conditions and (pialitj of the milk; rich re(|!i!riiig 
rather more than poor milk; as it is more difficult for the cu^sidii to 
enclose the fat in such a case. From 3 ozs. to 4 ozs. to mouw 
100 gallons of milk may he taken as an average quantity to add. 

Practical Cheesemaking. 

I have given sufficient regarding the principles of clieesemakiiig ■' 
for the ordinary practical cheesemaker; and will now gi\m a thorough 
outline of its practice; giving reasons for doing certain things a,t 
different stages. 

The man who wishes to go in for cheesemaking in a priqicn* 
manner ought to have a proper up-to-date plant; which consists of : 

American double jacketed making vat; with, steam fittings. 

Milk cooler. 

Gang presS; with spring heads or lever presses. 

Set of best American curd knives. 

Fergiisson curd mill. 

Acidimeter outfit; thermometers; measures; etc. 

If he can afford it; a steam boiler as well; if not; he should have a 
water pipe leading to the vat from an ordinary copper. 

Stage L—The work of cheddar cheesemaking practically com¬ 
mences in the evening. Tlie milk when drawn from the cow sliould 
be well strained; and taken immediately from tlie cow yard into a- 
purer atmosphere. It should be cooled down eitlnn* by emptying it 
direct into the making vat; and running cold water around tlie vsit,; 
it can also be placed in shallow pans, or run over an ordinary coohu’ 
into the making vat. The latter plan is perhaps t}u‘ 
particularly when the milk is inclined to , be gassy, because wlnm it 
is running in tliin layers the gases are partly expelled; this is 
known as ^^aeration.’^ It is not advisable to cool the milk below 
65 degs. to 70 degs. F.; as there is a danger of the lactic gtumis being 
checked too much; and encouragement given to certain andt‘siruJile 
fermentS; which can work at low temperatmes. During tlie (‘vmdng 
the milk should be occasionally stirred; thereby preventing too nmeli 
cream arising. 

Stage 2.—In the morning the cheesemaker sliuiild note thc^ 
temperature of the dairy, and the condition of the milk. Tlie oreiitu 
should be skimmed off and heated to about 90 deg. F., and mixed 
with three to four time>s its bulk of warm morningks milk; and then 
added to the vat. Treating the cream in this way allows it to l)e 
more thorouglily distributed throughout the milk. The evening’s 
milk; if it be too acid, should be rejected; and in ease it lie well 
advanced the maker must make certain alterations to suit the 
conditions. If; however, it is in good condition; it sliould not be 
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lieated up until all tlie morning's supply has been added. Wlieii the 
two milkings are mixed together it should be heated up to the tem¬ 
perature desired for renneting as quickly as possible. Temperatures 
for settling vary from 82 deg. to 86 deg. F., the lower temperature 
being adopted in warm weather and the higher in cold. When the 
renneting temperature has been reached the starter should lie added 
at the rate of f to 1 per cent.;, enough to bring about proper ripeness 
of the milk in 40 to 50 minutes. Before adding to the milk, the top 
of the starter should be skimmed off and thrown away, and what is 
required for inoculating a quantity of prepared milk for the next day 
kept back from about the centre of the starter. Mix what you are 
going to use with a little pure cold water j stir it to break up any 
lumps, and then strain through a muslin cloth into the in ilk. Tlie 
starter must be well stirred through the milk for a couple of iiiiiiutes. 
Subsequently, and at intervals during the time that the milk is 
acquiring condition, the rennet and titration tests slionld be 
frequently tried, and Avben tlie proper degree of ri])eness has been 
attained no time should he lost in getting tlie rminet added. At 
least live minutes previous to renneting the color should be added, 
tlie amoiiut varying from 1 oz. to 2 ozs. to every 100 gallons. As to 
the exact amount the maker must be guided l)y the tra,de demands of 
his product, some buyers requiring more or less highly colored cheese 
than others, Yery high coloring should, liowever, be avoided, as 
there is more danger of discoloration when large quantities are 
used. The color should be mixed with five to ten times its bulk of 
pure cold ^vate^, aud should be well stirred in the milk for two or 
three minutes, By mixing with water it is more easy to get the 
Annatto" incorporated with the milk. 

Stage 3,—Rennetting,—Just before adding the rennet it is a good 
plan to run a muslin cloth along the surface of the milk, in something 
the same way as a fisheimiau uses a net, only the clotli requires to 
bo not more than four indies under the surfac^e. This idea was 
shown to mo some time ago, and it answers admirably for getting off 
any sp(H*ks of dust or fat that may b(^ floating on the sm*fa.ce, TTie 
rennet is measured out, and mixed with at least ten times its bulk of 
cold water, and then stirred into the milk for from three to six 
minutes. When tlie milk is likely to work fast," tlie shorter the 
perioil of stirring, and vice verm. The time of renneting sliould be 
noted. The idea of diluting the rennet is that when strong rennet 
is added to milk tliere is a. danger of that whicli it first comes in, 
contact with being coagulated, thus rendering an unoveii coagulum. 
With dilation, however, this danger is avoided. About tliree to five 
minutes after the rennet has been stirred in, the period depending on 
the milk whether fast or slow, the surface of the milk should be 
ruffled with the fingers. This helps to keep the cream from rising, 
and the vat is then covered up. The time that the rennet takes to 
act should be noted. This is done by inserting the finger into the 
milk in the same manner as in the cup test, and when" The milk 
begins to thicken it is known as the catching" point. This should 
take aboxit 12 or 13 minutes; and by adding two and a half times the 
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iiiiinber of minutes that the rennet took to act on to it^ tlio exact 
iminbor of minutes—the time that the curd will he ready to cut-can 
bo fairly accurately arrived at. Thus wo will suppost^ tliat it took 
' 2 minutes to thicken : two and a half times 12 is 80^ add 8d on to^ 
12^ and we have 42 minutes. 

Some makers take this as a guide as to how quickly the cui^wdt 
work. Thus, supposing it thickened in six minutes^ they would 
conclude the milk was over-ripe. I have, however, come across 
instances where this method was unreliable. A difference of a degree 
or two of temperature at renneting one day from another causes a 
difference in the time of catching.’’ We will take tlie milk of tAvo 
days, and knowing that the rennet and titration tests are tlie sanir 
each day, the rennet being added at 88 deg. F. one day and 8i> d(\g. i' 
the following day, naturally that milk which was renneted at tlur 
higher temperature thickens, perhaps, two or three iiiiuut(‘s tjurcke)* 
than the previous day’s; yet we know that the porccuitage of acid 
was the same. An instance of this was brought before my iiotici^ tlu' 
other day. A oheeseniaker came to me, and said that tlu^ milk 
thickened in one minute and a quarter, and yet it took nearly three 
hours before the curd was fit to salt. I said there must bo something 
wrong somewhere. I tested his thermometer. It showed Ul deg., 
when it should only have registered 84 deg., thus being 7 deg. out; 
and there the most of the trouble lay, although the milk had ccrta-inly 
been over-ripe. I should certainly not advise any maker to ho guided 
by this rule as to the working of his curd, but by the reiiTiot and 
acidimeter tests, and his own experience and common sense. 

A good plan to know when curd is ready to cut is to ins(U‘t tlio 
forefinger immediately under and along the surface of the curd, anti 
by nsing the tliumb in the same way as a coulter acts on a plough, n, 
clean break is made over the forefinger. The curd should aJso ha*vt^ 
a velvety appearance, and an elastic resistance wlieu baede of hand is 
laid on it. 

Stage 4.— Gutting ,—Cutting is done by means of so-t^aJh^l 
American knives, which are really several rows of stt'c! bhuhvs, 
separated from one another by about a quarter of aji iiKdi. dhuna? 
are two of these knives—one with the blades sot vorti(*.aHy, aiud in 
the other horizontally. The object of cutting is to rodruu) tlu^ (uu'd 
to pieces of a si^ethat can be easily cooked,” and to facilitate the 
removal of the whey. Great care should be taken that the cubits a.rc^ 
cut as near a uniform size as possible. Should the siz(f bo unequal, 
the small oues get cooked much quicker than thelargt^; and, in many 
cases, the large cubes do not get cooked at all. Tlu^ result is that 
these uncooked particles may produce gases in the ,manufactured 
cheese, and also aid to destroy the keeping qualities. It is 
immaterial which knife is used first, but I find that by using the 
horizontal first the curd is not so liable to run before the knives. 
This knife should be inserted into the coagulum on the flat as much 
as possible, so as to avoid unnecessary crushing of the curd; rim it 
down the vat lengthways, and turn it without lifting it out; and 
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avoid going over tlie old track as mucli as |)ossiblo. Tlie knife 
slioiild be lifted out as carefully as it was ])ut in. Tlie next step is 
to use tli(‘ vertical knife leiigtliways. This is done in a sort of 
jorkingj f(vrward inovenKUit. To put it plainly : for every two inches 
the knife goes forwjird^ it slioiild come one back. Tliis knife should 
bo lifted out at tlie end of each cut, and great c;i,re should be taken 
to aiVoi<l th<^ curd lui,lining before it. A little ])ractice; however, soon 
iriaki^s one proficient at this point of the process, a,s it is altogether 
mecliariiical. After (Hitting leiigtliways with the vtu'tical, the 
curd is then cut crossways with the same knife. The operator 
stands on one side, and reaches over to the other side of the vat with 
the knife, drawing it quickly to him, and lifting the knife out at each 
stroke, until the process is hnished, which should not take more than 
ten minutes altogx^ther from the commencement of cutting, If the 
CHird is cut before it ivS firm enough, tliere is a loss of valuable 
coustituents, and the whey runs white. If it is allowed to become 
too lirm it runs before the knives, and gets bruised, resulting in 
further loss; and it is also more difficult to get rid of in the later 
stages of manufacture. Should the whey rise rapidly, the curd is 
likely to work fast,^’ but should it lie some time in doing so the 
working will he slower. 

Stage 5.—When cutting is finished, stirring of the curd should 
be started first with the hands. The sides of the vat should be freed 
from curd, by gently rubbing it off. Both arms should be inserted 
in the vat, and the curd stirred very gently, bringing it from the 
bottom to the top, any largo pieces that may have escaped the knives, 
being broken up. The object of stirring with tlie hands instead of 
the rake at first is, that the curd can be more gently treated; rough 
usage causes the cubes of curd to be broken up, thereby entailing 
loss. Whilst this stirring is proceeding, a membrane is forming 
around the cubes, wliicli allows moisture, but not fat, to escape. 

After stirring with the hands about ten minutes, tlie heating* 
process should be commenced, by either allowing steam or hot water 
to go into tlie doulile jacket, stirring with, the hands being still 
continued for ten .minutes, when the rake can be used. The scalding 
or cooking should be completed in from 40 to 45 minutes, raising the 
temperature about a degree every tliree minutes. The process should 
be sloAver at the beginning than towards the end. If cooking is done 
too ra})idly at the first, a coat is formed on tlie outside of the curd, 
and the whey cannot escape, thereby spoiling the cheese to a great 
extent. The temperature to which the curd should be cooked varies, 
according to conditions. If the milk be produced from limestone 
soils, about 97 degs. to 99 degs. F., from a gravel soil, 98 degs. to 
102 degs., and from a clay soil higher. The reason for employing 
higher temperatures in the two latter cases is that the moisture is 
more difficult to expel. Milk rich in fat requires a higher degree of 
temperature at this stage than poor, because the extra fat aids in the 
retention of the whey. When milk is rich in fat it generally takes 
from 100 degs. to 102 degs. F. to cook the cui'd properly, and when 
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of niediuHi quality 98 degs. to 100 degs. F. will usually suffice. Fast 
curd requires to be heated as liigh as 105 degs. to 106 degs. F, 

When the heat is within 1 to 2 degrees of the temperature that is 
desired in cooking, the steam or hot water should be turned oif, as 
the water in the jacket will generally raise it sufficiently to th.e desired 
heat. The water in the jacket ought also to be run ofT as quickly 
as possible at this stage. If it is not, when the curd is allowed to 
settle in the whey, it is liable to get scorched, by immediate contact 
with the warm bottom of the vat. Stirring should be continued for 
about 10 to 20 minutes after the cooking point is reached, so as to 
•firm the curd. The object of stirring is to aid in the removal of the 
whey, to allow more equal development of acid, and also to ensure 
equal cooking. Before allowing to settle in the whey the curd should 
have a firm feel, that wlien a portion of it is squeezed in the liand it 
falls into its original particles when ruffled. When this condition is 
acquired the curd should be allowed to pitch,” and should lie 
in this state from 45 to 60 minutes. At tliis stage? it should not be 
disturbed any more than can possibly bo avoided. It should, 
however, be frequently tested for acidity by means of the ‘'4iot iron 
test.’’ This test consists in heating a piece of ordinary shoeing iron, 
about 18 ins. long, to black heat, and by taking a piece of curd after 
squeezing it as dry as possible, touch one corner of the piece on tlio 
iron, and should it go brown immediately, then it is the proper heat. 
Hold the curd tightly between the finger and thumb, rub it several 
times on the iron, and then draw gently away when, if the curd is 
sufficiently acid, fine silky threads will attenuate to about in. long, 
if too acid it will attenuate to a greater length, and if not siifficiontly 
acid will not attenuate so far. The testing iron should always be 
clean and free from grease, the curd perfectly dry, and the test should 
not be performed in a draughty place, or the tlireads are liahli? to 
break oif too short. Another guide as to when suHicieni* acidity Ims 
developed is to hold a handful of the curd downwards, wlum it should 
hang similar to a bunch of grapes, it should have loft tin? sidtss of tiu? 
vat, and where a piece of curd is rubbed on tlu? tooth, it sliould 
produce a squeaking sound. When the curd lias atitaiiu'd tJus 
condition the whey should be run off as quickly as possihle. Should 
it be left too long at this stage the cheese will ac(|nire ti liittet* 
flavor. 

Stage 6.—Immediately the whey is drawn the curd sliould be 
lifted into a cooler, which has a false slatted bottom, coveriHl with a 
fairly open cloth, and well stirred for from five to eight niimites, 
breaking up all lumps, but not bruising the particles of curd 
unnecessarily. Sliould the curd be soft, it is stirred longer than if it 
were firm, as by stirring a soft curd it is firmed up a good deal. The 
object in stirring is to aerate the curd, and to expel unnecessary 
whey. When to the satisfaction of the maker stirring is sufficient, 
the curd is then piled at one end of the cooler to a depth of 4 ins, to 
Sins. The surface should be made quite-level, and then the whole 
covered over to maintain the heat. Lying in this state, and the 
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processes until milling' are distinctive of tlie Cheddar process. After 
the curd has been piled about 15 to 30 minutes^ according to the 
rapidity that acidity is developing, the sooner if ''fast,” it is cut up 
into even-sized blocks, about 6 ins. to 8 ins. square, and turned over 
so that the part that was uppermost comes in contact with the 
bottom of the cooler. The blocks are piled on the top of one another 
two deep. This turning is done every 20 to 30 minutes, until the 
curd is ready for inilling, "double piling” each time. Great care 
should be taken that the faces of the blocks that were most subjected 
to the atmosphere be placed inside at every turning, so as to 
maintain the temperature of the curd as evenly throughout the mass 
as possible. The acidity also develops more unilormly throughout 
when this is done. It is also important to keep the curd well 
covered up, and not to allow the acid to he checked. 

Stage 7.—In about one and a half to two hours from the time the 
curd has been piled in the cooler it should be ready for the milling 
process. To know when it is sufficiently matured, cut a small square 
piece of curd from. thCeCentre of the mass, and test it on the hot iron, 
wlien it should draw fine threads 1 in. to ins. in length. It 
should also tear stringy, similar to the breast of a chicken, smell 
distinctly acid, show large gas cells when cut through, and have 
brown spots appearing on the outside of the curd. At this stage the 
lumps of curd should be weighed to ascertain the amount of salt 
required. Milling then should be done'as quickly as possible. The 
object in milling is to cut the curd up into pieces, so that salt can be 
more readily incorporated, and allow pressing the cheese more easily 
into a solid mass. After the curd is milled it is' stirred with the 
hands for about five to ten minutes. It is then spread over the 
bottom of the cooler and allowed to lie for 20 to SO minutes Stirring 
after milling is done to aerate the curd, and the reasons for allowing 
to lie for 20 minutes or so is that a further maturing of the curd 
takes place, during which it teakes on a peculiar nutty flavor, and the 
particles of casein begin to break down, so that the fat may be 
removed by pressure. When this stage is reached the curd is ready 
for the next stop, which is salting. 

Stage 8,.—Salt is added to check acidity, and to impart a s^ine 
flavor to the cheese. The salt makes the curd drier by i^eason of 
oxtraotiiig the water for its own solution ^ therefore, the reader 
should note that when a curd is wet, or soft, a little more salt should 
be added. The amount of salt to add is about 2 per cent., or about 
1 01 . to every 3 lbs. of curd. The temperature at salting should not 
be above 80 deg. F., if possible, nor below 78. A salt of rather 
a coarse grain should be used, as it requires a somewhat longer time 
for solution, and the particles are carried to the centre of the pieces 
of curd more effectually. The salt should be well stirred through the 
curd for about five minutes ; the curd should then be spread over the 
cooler, and left lie for about ten minutes. This allows the curd to 
cool and the salt to dissolve. After this the curd is again stirred up 
for a few minutes, and then it is ready for the next step, which is 
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pressing. Tlie object of pressing tlie cheese is to bring it into 
form suitable for transportation^ and convenient for oonsiimption. 
The pressure also removes tlie surplms whey that is lieldby capillarity 
between the particles of cmal. Moisture that may be inside fho 
particles at this stage cannot he removed,, and curd tliat is wet is 
because propei* care was not taken to expel the moisture in the 
cooking process. The temperature of hooping should be from 7r> 
deg. to 78 deg. F. Should it be too high, fat is liable to be lost in 
the press. On the other hand, if it be too cold, the particles do nor 
go together properly, thus a short-cutting cheese. The curd is filled 
into hoops or vats/^ lined with special cloth for the purpose, 
and should }je weighed in equal quantities, so as to have the 
cheeses a uniform size. When the vats are all full the lids an? pul 
on, and then transferred to the press. Pressure sliould ])e applied 
very gently at first. If applied rapidly a coating is formed on tlu^ 
outside of the cheese, and the whey cannot escape from the insidtu 
The press should be tightened just until the wliey begins to come, 
and tightened up occasionally, or as soon as screw becomes loose, 
for about half an hour, when a fair pressure can be put on. On tlu* 
other hand, the pressing must not be too “slow, or else the curd is 
liable to get too cold on the outside of the cheese, and they cannot 
be brought together well afterwards. Whey tested from tlie press a 
few minutes after pressure is applied should take about 10 to 11 
C.Os of the alkali to neutralise the acid, showing an acidity of from 
*9 per cent, to 1 per cent. After the cheeses have been in the press 
about three-quarters to one hour they should be taken out 
and trimmed, the cloths being pulled up so as to have no wrinkles on 
the sides. Care, however, must he taken that in doing so about 
inohes of the bandage are overlapping on the ends. Round cloths or 
caps should then be put on each end by sticking them on with 
scalding water. The vats are again transferred to the press, and full 
pressure should be applied at least in from three to four hours alter 
the curd was hooped. The press should bo screwed up occasionally 
during the evening. Small cheeses, up to 30 lbs., require onlyailKiiii 
20 hours’ pressing, but for larger sizes it is desirable to give them 
at least 40 hours, if possible. The morning after making, tlie vats 
containing the cheese should be dipped in water at a temperature of 
135 deg. to 140 deg. F. for about one to two minutes. This gives a, 
toiiglmess to the skin of the cheese, rendering it less liable to crac'k. 
After dipping, the cheese should be put into the press again for at 
least a couple of hours, full pressure being applied. The cheeses, 
when taken out of the hoops, should he dated, and taken direct to 
the ripening room, and placed on the shelves. The shelves should 
be quite level, and free from warping. Should they be out of s}ia|.)e 
in any way the result is that the cheeses soon become unshapely 
when placed thereon. The cheeses are turned every day for at least 
the first six weeks, and larger sizes are all the bettor to be turncMl 
daily for at least two months. After the lapse of this time^ alternate 
day’s turnings should suffice. Turning is done to keep the clieoBe in 
shape, and to allow an equal evaporation. The temperaiiire of tlu‘ 
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cheese room should be from 55 deg. to 60 deg. F. If the temperature 
be too low the cheeses are apt to develop bitterness^ and if too high 
the cheeses lose fatj become dry and decompose. In the ripening 
room the cheeses undergo various fermentations^ which as yet are not 
fully nnderstood ; but it is supposed to be due^ to a great extent^ to 
tlie action <d the lactic germS;, in the firvst stages at least. Whatever 
may he the cause^ »the cheese takes on its particular flavor at this stage; 
and no matter how well it has been manufactured^ neglect in the 
ripening room will spoil a good cheese. Cheeses made on the 
aforementioned method will ripen in about four to five months, when 
they should have a nutty flavor/’ cut solid^ firm^ and have a mellow 
feel when a piece is crushed between the finger and tlinmh, and be 
of uniform color throughout. The rind should be smooth, without 
cracks, hard and transparent. The ends of the cheese should be 
nearly parallel, and the sides straight. 


Treatment of '' Past Milk/' 

The aim of the cheesemaker in such a case is to retard the acid 
as much as possible. The milk should be heated to 2 deg. below 
normal renneting. A little more rennet should be added. The 
curd should be cut rather sooner than when the milk is in good 
condition, and very fine cutting is necessary, so as the moisture can 
be more easily expelled. After cutting is finished rub down the sides 
of the vat, and apply scald as quickly as possible. Get the desired heat 
up in about 30 minutes. The scald should go as high as 105 deg. P. 
to 106 deg, F. in such cases. If in the opinion of the maker the curd 
will not be firm enough before acidity has developed sufficiently he 
should run some of the whey olf. This checks tae acid slightly. 
When the curd shows about one-eighth, of an inch of threads on the 
hot iron the whey should be immediately drawn off, the curd then 
lifted into the cooler, and well stirred. When the curd is very much 
over-acid it is a good plan to wash it with water that has been boiled 
tiiid cooled down to the same temperature as fche curd was heated to. 
The added water must be well stirred out,.and then the cui'd is allowed 
to mat in a shallow layer. Cut into small blocks in about 10 minutes, 
and pile lightly, turning and piling every 15 minutes until the curd 
is ready to mill, which should bo done when threads show about 
inch long, about | per cent, more salt should be added. When sour 
curd is washed there is a loss of fat, but the flavor is improved 
thereby. 

Gassy Milk. 

When milk is observed to be gassy or bad smelling^ allow tnore 
acid to develop befoi^e renneting. The whey should be drawn when 
the curd draws over one quarter of an inch threads on the hot iron. 
Milling can be done a little earlier^ and then stir well^ and allow curd 
to lie at least half an hour before salting. 
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Cheese. Faults. 

Discoloration is caused by certain bacteria acting upon the 
coloring matter in the clieese. Moist curd and insufficient, acid 
favour the fault. Too much acid in the curd before whey is drawn 
causes bleaching^, as also does neglect to turn the curd sufficiently in 
the cooler. 

Weak pasty cheese follows quick scalding of rich milk^ locking 
in the moisture. Remedy: Rennet at liigher temperature^ heat 
slower^ and scald to a higher temperature. Cutting can he done finer 
in the warm months of the year. The curd should not be allowed to 
become cold in the vat or cooler^ this checks the acid^ and prevents 
an escape of the moisture. A weak cheese when tried gives a 
swollen plug that cannot he replaced. 

Cause of Cheese Cracking: Too hard scalding, and too much 
acidity. 

Open Bodied Weak Cheese: The curd not being sufficiently firm 
when whey is drawn, i.e., it has been allowed to settle in the whey 
before it is sufficiently stirred. Piling the curd too high encourages 
fast ripening, and a weak body in the product. 

Soapy Cheese; Too little acid. 

Cheese leaking on the shelves is caused by allowing too much 
acidity to develop in the curd before it has been sufficiently cooked. 
In overripe milk this will happen, unless the alterations I have 
already mentioned are made in the process of manufacture. Acid 
milk or curd also makes cheese of a dry and mealy texture. 

Loss of fat in press follows a weak curd, a too wet curd, and 
pressing at too high a temperature, and j)ressure being applied too 
rapidly. 

Bitter Cheese: Curd too long in the whey, sudden fall in * 
temperature in cooler, check in ripening room. 

Cheese heaving in ripening room, due to curd not being 
sufficiently cooked, and too sweet. 

Dry Crumbly Cheese: Too much rennet, excess of acid and salt, 
cold curd and insufficient pressure, and too high a temperature at ■ 
renneting. 

Tainted Curd : Impurities in the milk are generally the founda¬ 
tions of most taints, and which develop during the cooking process. 
G-reat care should be taken that no milk is used from a newly-calved 
cow, until she has been in>t least five to six days, or until the milk 
will stand boiling without thickening. The remedy for bad flavors 
is to find the source if possible, and remove same. The use of a 
starter, however, aids to a great extent to overcome had taints. 

Causes of Whey Running White or Milky: Milk too sweet at 
renneting, weak rennet, too low or too high a temperature at 
renneting, cutting the curd when too soft or too firm, stirring 








Canadian Cheddar Gheesemahing. 75 


rougUy^ delay in beginning to scald after cuttingentail loss of 
solids. 


Suggestions. 

The cbeesemaker should do bis utmost to make Ms cheese 
attractive by proper bandaging, and end cloths being put on neatly. 
The appearance of a cheese outwardly goes a long way with buyers, 
and it is also a guide as to whether a man takes an interest in his 
work or not. 

I would also point out the necessity of having reliable thennome- 
ters. We have a lot of cheap rubbish on the market that is most 
unsuitable. For about 5s. a thoroughly reliable one can be obtained, 
and which can he used for testing the cheaper ones. 

I further point out how necessary it is for the managers of cheese 
factories to keep a chart of each day’s work—-a copy of which I give. 
The work entailed in doing so is very slight, and it well repays for 
the small amount of trouble taken. By it, when a cheesemaker has 
some particular good article, he can look back and see how it was 
manufactured. On the other hand, should a cheese be bad, he can 
also see where the defects have occurred, and remedy same in 
future. 


Transportation. 

In the forwarding of cheese to market, care should be taken tha^ 
they are transported in a proper manner. Sending cheese in a loose 
state, is a very bad method indeed. In some cases they have aiTived 
at their destination in a quite unsaleable condition. The accom¬ 
panying plate illustrates how some arrived, some time ago, at an 
agent’s rooms in Melbourne. I strongly advise dairymen to get a 
few cases made for the purpose of packing cheese in, which can he 
returned when empty and used several times from the local market 
at least, by doing so they will very soon save the price of the cases. 

Conclusion. 

In conclusion, I must urge on the cheesemakers of Victoria to be 
up and doing. The man who wishes to succeed must not go in a 
half-hearted way about his work. I am well aware that it is binding 
work, and at times monotonous, but if he will take an interest in tbe 
scientific portion thereof it will give him added zeal to the practical 
side, and, instead of regarding it as a weary drudgeryhe will 
discover that it is one of the most interesting of arts. I come across 
cheesemakers who make special preparations for shows. I, however, 
say always try and make show cheese. By so doing we may, in fact, 
must be able to build up an export trade with Great Britain in 
the near future. It is said that we cannot do an export trade profit¬ 
ably. If we take our New Zealand neighbours, we find that it pays 
them, therefore if it does for them financially it should certainly do 
for Victoria, where we have an unlimited supply of natural foods at 
all times of the year. 
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Date. 


Temperature of dairy. i 


Temperature of evenin^’.'^ milk in moniinf;. j 


Temperature of culture in the morning. 


Acidity of culture. 


Amount of culture added to \ at. 


Gallons of Milk. 


Time from addition of culture until rennetiug 


Amount of color. 


Rennet test in seconds. 


Acidity test at renneting. 


Time of renneting. 


Temperature at renneting. 


Time of renneting. 


Time to catch. 


Time to coagulate. 


Started cutting. 


Finished cutting. 


Acidity of whey when curd cut. 


Started cooking. 


Finished cooking. 


Settled in whey. 


Temperature of cooking. 


Whey drawn. 


Acid in top whey at drawing. 


Acid in bottom whey at drawing. 

.. 

Time curd was lying in wliey. 


Curd packed in cooler. 


Acidity of whey before milling. 


Milling finished. 


Salt added. 


Temperature at salting. 


Time of hooping. 


Temperature at hooping. 

! 

! ..^^_:_ 

Pressure applied at. 

1 ■ 

Acidity of whey from press. 


Weight of green curd. 


No. of large cheese. 


No. of small cheese. 


Time from renneting to salting. 


Remarks. 


CHART FOR CHEESEMAKERS, 
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REPORT ON AGRICULTURAL CLASSES. 

(Sulnnltted to fits Chcmwt for Agriciiltiire, Melhourne.J 
lly F. E. Lee, 

i hiive tilie lioiioi* to snbiuit the following report in connection w’itii 
the Agricultural Classes held at Nhill^ Warragul^ Wangai’atta, Tatiiraj 
WodoTiga,, Rushworth, and Benallaj, during 1904. Each class lasted 
four weoksj, and altogether five months were occupied. 


Expansion of the Work. 

The work of the classes^ ])oth in variety of siilijeets and number 
of lecturers engaged^ lias undergone considerable expansion since the 
previous year. New subjects—such as vetexdnary science^ practical 
lessons in farriery, S])eying of cows and gelding of colts, field practice 
of land surveying, stack and dam measurement, horse handling and 
breaking, wane making and after treatment, tobacco culture, dairy 
chemistry, the use of the microscope on the farm, and the treatment 
of cereal diseases—have been introduced into the syllabus wdtli most 
gratifying results. Evening lectures, illustrated for the most part 
by lantern views, have also been a prominent feature in the work of 
the class at each centre, advantage of which has been freely taken by 
business people and others whose occupations prevent their attend¬ 
ance during the usual afternoon hours. 

The programme of the work for each centre was so arranged as 
to blend the outside work of a ])urely demonstrational nature with the 
necessairily mere theoretical wa)rk of the lecture hall. Only lectures 
suitable to the locality, soil and climatic conditions of each centre were 
given. 

The Lecturers and their Subjects. 


F. E. Lee ..' ' .. 

•G. H. Adcock 
H.S. Rudduck .. 
E. E. Meeking 
W. Haile .. 

H.V, Hawkins .. 
W. C. Robertson .. 

G. H. Robinson .. 

A. Hart 
D.M.Boyd 
]. Kenneally 
J. Lalor 

M. d’A, Burney .. 
T. A. J. Smith 
C. A. Price 

R. T, Archer 

H. Dowling 
G. Ross 


Travelling Assistant to 
the Chemist for Agric. 
Viticulturai Inspector .. 
Veterinary Surgeon 
Orchard Inspector 
Working Men’s College 
Poultry Expert -. 
Analyst ,. 

Assistant to Government 
Pathologist 
Poultry Expert .. 

Lands Deparlment 
Farrier. 


Viticulturai Expert 
Edi Tobacco Farm 
Biological Assistant to 
Chemist for Agriculture 
Dairy Inspector .. 
Analyst .. 


Agricultural Subjects and Animal Nu¬ 
trition. 

Agricultural Botany and Viticulture. 
Veterinary Science. 

Insect Pests and Plant Diseases. 

Wool Sorting and Classing, 

Poultry Breeding and Management. 
Agricultural Chemistry. 

Diseases of Cereal Crops. 

Demonstrations of Poultry Dressing. 
Land Surveying, etc. 

Demonstrations of Horse Shoeing. 
Horse Handling and Breaking. 
Treatment of Wines. 

Tobacco Cultivation, 

Dairy Chemistry. 

Stock and Dairy Management. 

The Microscope on the Farm. 

Cattle Speying and Gelding Colts. 
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Tliree lectures a day of an hour eacli were delivered^ exclusive of 
morning demonstrations or evening lantern lectures. Tlie lioiir of 
commencement of tlie class was regulated to meet tlie convenience of 
the majority of students^ especially in the dairying districts, during 
the short winter days of June and July. 

The Class at Nhill 

At the special request of the Nhill A. & P. Society the month oi 
March was allotted for the class in that centre, and judging by the 
splendid attendance throughout—not only of students^ but of elderly 
farmers as well—the date was well chosen. 

The class was opened on March 1st by Mr. John Young, President 
of the Nhill A. & P. Society, there being also present the Hon.W. H., 
Irvine„ M.L.A. for Lowan, the President and Councillors of the Lowan 
Shire, the President of the Horsham A. & P. Society, as well as a 
large gathering of prominent townspeople and district farmers. 

A notable feature of this class was the large daily attendance of 
visitors, including a number of ladies, four of whom submitted them¬ 
selves for examination with highly creditable results. 

Several medals and money prizes were offered by the President of 
the Society, the President of the Shire, and other gentlemen. At 
the formal closing of the class, cordial votes of thanks were passed to 
the Director, yourself, and lecturing staff, one of whom, Mr. W. 0. 
Robertson, was the recipient of a handsome present. 

The Glass at Warragul. 

Warragiil was selected as the centre for the first of the winter 
classes. On June 6th the class was formally declared open by the 
President of the Warragul Shire, in the presence of a large gathering. 
Most inclement weather during the whole term marred, to some 
extent, the general attendance; but an average of 38 daily is a 
number which reflects the greatest credit on those who attended under 
such uncomfortable circumstances. 

At the close of the class, the usual complimentary references were 
made to the Director and yourself, and the lecturing staff for the 
information given and the manner in which it liad been imparted. 
The examination returns show that 45 per cent, of the students under¬ 
went examination, with satisfactory results. 


The Class at Wangaratta- 

The class at Wangaratta was formally declared open on June 20th 
by Mr. J. Bowser, M.L.A., for,the district. 

The weather conditions were even more unfortunate than at the 
preceding class, and, as a consequence, the daily attendances were 
poor. Towards the end of the term, and with better weather, the 
attendance improved considerably. 
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It is to be regretted that a larger number of students did not 
submit tliemselves for examinationbut I find a reason for that in the 
fact that the individual attendances were most irregular. 

The class closed on July 15, regret being signified by the 
students that their attendance had not been more regular, but 
the hope was expressed that they might have another opportunity of 
having a class in their district. 

The Class at Tatnra, 

It was at Tatura in 1902 that the first agricultural class in Victoria 
was held, so that, with such a brief period intervening, the class of 
1904 might be considered in the light of an experiment as to the 
advisability of holding two classes in the same centre within such a 
short period. 

The class opened on July 4th, when there was a large attendance, 
but as the term proceeded the attendance became very meagre. It 
is doubly to be regretted that the attendance was so poor, because it 
was the Tatura Class that, besides including the winner and the 
runner-up for the State gold medal offered by the Australian Natives' 
Association, comes out best in the general average of the examina¬ 
tions for all centres. 1 have expressed in another place my opinion 
as to the cause of the non-success of this class. The class closed on 
July 29til, regret being expressed by the students that the efforts of 
the lecturers had not met with more appreciation. 

The Class at Wodonga- 

The class at Wodonga was opened on July 18th by Dr. Schiink, 
President of the Wine and Fruitgrowers' Association, under whose 
auspices the class was held. From the outset the attendance of 
students and visitors was very good indeed. It was, perhaps, only 
to be expected in a horse-loving district, such as Wodonga is, that 
the attendance at the veterinary and horse-breaking lectures would 
be beyond that at the other subjects. I noted, however, that all the 
lectures, no matter upon what subject, were regularly attended, a 
feature which was not so noticeable at other centres. The evening 
demonstrations and lectures were particularly well attended, the 
people of Albury, New South Wales, coming in large numbers. 

Numerous prizes, in the form of trophies or cash, were donated by 
leading residents of the district. 

The class closed on August 12th, having the honour of having 
the record average daily attendance of any class yet held. 

The Class at Rushworth. 

The class at Rushworth opened on August 1st, when there were 
present the Hon. John Morrissey, M.L.A. for the district, the Director, 
and leading townspeople. The attendance was never over large, but 
was fairly regular throughout. 
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TiiB small iitimber wlio underwent examination iniitHt not in. thin 
case^ or in others, be taken as a guide to the number who t(,H)k iiotvs 
of tlie lectures regulation Many of those wlio made (copious nol-i'K 
were not desirous of competing for the prices offeixui. Ihie c‘lans 
closed on August 26tli, having justified its inclusion in those held in 
1904^ and, judging from the complimentary remai'ks nisuhi by tin* 
students themselves, liad been productive of much gootl. 


The Glass at Benalla. 

An interval of a week, on account of the Melbourne Koyal Sliow, 
elapsed before the opening of the Benalla Class on September bth, it 
was thought that, ])eing late in the season, the attendance at the class 
would he interfei‘ed with, but, judging from the average daily attend¬ 
ance, the fear was unfounded. 

In this case again, the number who underwent examination is 
disappointing when compared with the daily attendance, which I can 
only account for by irregularity of attendance causing one or more 
subjects to be only partly heard, and the consequent determination 
not to go up for examination. 

The formal closing of the class took place on September 30th, 
when votes of thanks were passed to the Director, yourself, and the 
lecturing staff. 

THE AVERAGE DAILY ATTENDANCE AT EACH CLASS. 


Nbill. 

Warragul 

Wangaratta. 

Tatura. 

Wodonga. 

Rushworth. i 

Benalla. 

55 . i 

38 

33 

26 

65 i 

£5 j 

52 


NUMBER OF EXAMINATION PAPERS FROM EACH CENTRE. 


Centre. 

6 

s 

Rudduck. 

Price. 

Adcock. 

Boyd. 

Robinson 

(Nhiil). 

Archer. j 

Hawkins. 

Meeking. 

'<3 

W 

. 

§ 

1 

W 

i 

NMH. 

17 

17 

• 

20 

16 

(16) 

21 

20 

16 

20 

163 

WarragTil 

17 

16 

12 

16 

14 

15 

15 

14 

15 

’ 14 

148 

Wangaratta .. 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

60 

Tatnra 

9 

7 

8 

B 

9 

8 

8 

8 

8 

9 

82 

Wodonga 

17 

17 

17 

17 

17 

16 

15 

15 

13 

15 

159 

Rushworth .. 

5 

5 

5 

4 

4 

4 

4 

4 

4 

^ i 

43 

Benalla ' .. 

9 

9 

9 

9 

0 

10 

10 

10 

9 

10 

1)4 


80 

‘ 77 

57 i 

80 

75 

59 1 

79 

77 1 

71 

78 , ! 

749 


Including the 16 papers examined by Mr. G. H. Robinson at the 
Nhiir class, there was a total of 749 papers corrected by the variouB 
ecturers. 
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Results of the Examinations. 

EXAMINATION RESULTS FROM NHILL, 1904. 


Student’s Name. 

oi 

Adcock. 

O 

JB 

'2 

5 

Boyd. 

Haile. 

Hawkins. 

Robinson. 

Robertson 

Meeking. 

Total Marks 
obtained. 

Max. Marks 
possible. 1 

G. H. Hensley .. 

95 

96 

84 

77 

100 

85 

60 

S3 

88 

768 1 

900 

C. H. Siemering 

92 

96 

77 

50 

82 

88 

93 

86 

88 

742 i 


W. A. Hensley .. 

79 

83' 

70 

74 

98 

80 

88 

56 

99 

727 1 


W. Dahienburg .. 

87 

DO 

84 

44 

98 

84 

75 

72 

91 

690 i 


J . J . Greenwood .. 

85 

55 

64 

68 

97 

84 

83 

70 

76 

677 ! 


L. McCallum 

70 

80 

80 

38 

90 

80 

98 

80 

55 

666 


W. C. Saunders. 

77 

80 

60 

86 

97 

73 

73 

66 

92 

654 


C. M. Wheaton. 

82 

85 

40 

59 

90 

75 

80 

76 

53 

640 


A. Schmidt . 

5B 

55 

65 

47 

95 

70 

82 

45 

76 

588 


J. Bone 

50 

50 

75 

43 

96 

75 

75 

47 

38 

549 


J. Dickenson. 

72 

45 

46 

58 

80 

45 

77 

65 

52 

540 


F. Voigt .. 

Cl 

50 

54 

60 

90 

55 

70 

81 

48 

519 


R. H. Wedding. 

53 

65 

50 

34 

90 

55 

56 

40 

70 

518 

M 

V. Eastick 

72 

50 

55 

27 

88 

35 

20 

31 

64 

442 


M. L. Smith. 

64 

70 

30 

,. ' 

75 

72 

55 

26 

45 

487 

t 800 

J. W. Geneil. 

81 

15 

30 

5 

80 

85 

80 

5 

26 

257 

1 900 

J. Grayling . 

20 

50 

25 

23 


35 


.. 

20 

173 

1 600 

Miss M. Barber .. 


45 


,, 


72 


31 

76 

257 

1 500 

Miss F. Barber. 


45 




75 


57 

41 

218 

400 

Miss M. Shanasy 


65 



., 

70 


33 

49 

217 

i« 

Miss B. Shanasy 


. . 




60 


16 


76 

300 

J, Shanasy . 





50 





50 

100 


EXAMINATION RESULTS FROM WARRAGUL, 1904. 


Student’s Name. 

<u 

05 

>4 

Rudduck. 

Price. 

Adcock. 

Boyd. 

Archer. 

Hawkins. 

Meeking. 

X 

Robertson. 

Total Marks 
obtained. 

Max. Marks 
possible. 

Ross Grant .. 


92 

78 

95 

86 

42 

95 

80 

100 

95 

98 

861 

1000 

T. E. Ireland 


55 

80 

71 

80 

69 

83 

80 

88 

93 

86 

785 

n 

W. H. Morton 


70 

85 

96 

75 

35 

93 

86 

67 

98 

75 

780 

,» 

C. T. Sheffield 


80 

40 

60 

90 

45 

89 

82 

68 

98 

95 

747 

1 i 

A, R. Harvie 


77 

35 

73 

75 

47 

91 

75 

81 

90 

87 

731 

f » 

T. J, Brooking 


48 

80 

81 

85 

25 

90 

85 

58 

98 

48 

698 


Mark Murdie 


57 

80 

82 

65 

28 

91 

85 

59 

85 

84 

666 


A. Young ., 


60 

72 


70 

37 

87 

78 

93 

95 

74 

6-56 

900 

H. S. Hewitt 


81 

75 

83 

65 

.. 

88 

60 

35 

95 

61 

643 

, , 

D. C, Affleck 


66 1 

54 

S5 

45 

25 

87 

68 

46 

95 

44 

585 

1000 

G, H. Carr 


29 ; 

40 

78 

45 

50 

67 

60 

47 

85 

43 

544 


R. Lillico .. 


48 1 

54 

« » 

65 

10 

65 

50 

51 

1 93 

59 

495 

900 

A. Devine . . 


53 

45 

50 

60 

32 

88 

55 

43 i 


55 

481 


A. Lillico . . 


58 

55 

.. 

55 

15 

70 

60 

39 i 

80 

40. 

472 

,, 

T. Mathews 


26 

30 

45 

40 

10 

65 

48 


.. 


264 

700 

H. E. McFarlane 


80 

76 


60 

» » 

k * 

». 


.. 


216 

300 

W. A. Harkness 


• , 


.. 


• * 


• < 


100 


100 

lOO 

W. S. Harkness 


* 

« « 



• k 




98 

. • 

98 

t f 

A. Armour .. 


66 




.. 

** 



.. 


66 
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EXAMINATION RESULTS FROM WANGARATTA, 1904. 


Student’s Name. 

o 

V 

-6 

'C 

Pi 

Price. 

Adcock. 

'ri 

o 

a 

Archer, 

Hawkins. 

Meeking. | 

Haile. 

1 

Robertson, 1 

1 Total Marks* 

1 obtained* i 
1 ^ 

Max. Marks 
possible. 

F. E. Hitchcock ,. 

62 

70 

77 

96 

49 

88 

80 

74 

100 

88 

784 

1000 

H. V. Kempster .. 

63 i 

60 

80 

70 

35 

95 

65 

44 

100 

91 

700 

1 9 

E. J. Byrne. 

73 1 

40 

63 

70 

25 

88 

60 

78 

95 

77 

669 

B 9 

D. W. Naughton 

60 

oO 

40 

85 

22 

82 

50 

79 

85 

71 

624 

P 9 

James Byrne 

41 

45 

45 

70 

29 

80 

55 

77 

80 

69 

591 


G.W. Vincent 

i 23 

53 

30 

30 

5 

83 

68 

65 

75 

28 

460 



EXAMINATION RESULTS FROM TATURA, 1904. 


Student’s Name. 


o 

3 

-73 

'B 

S 

Price. 

Adcock. 

Boyd. 1 

Archer. 

Hawkins. 

Meeking 

*tS 

Robertson. 

Total Marks 
obtained. 

Max. Marks 
possible. 

F. W. Roper 

97 

94 

92 

96 

44 

98 

98 

98 

100 

95 

912 

»- 

o 

o 

W. A, Crooks 

98 

92 

90 

88 

48 

99 

98 

100 

100 

87 

900 

»( 

W. Ellis . 

50 

78 

35 

70 

42 

93 

60 

97 

98 

71 

694 


A. Pagan 

65 

64 

55 

60 

30 

83 

58 

88 

85 

80 

668. 

J t 

H. G. Byrne 

61 

10 

72 

70 

35 

89 

72 

84 

80 

52 

625 

$ » 

Alex. Bruce 

42 

.. 

40 

60 

24 

93 

85 

68 

96 

90 

598 

901 

R. M. McDowell .. 

35 

53 

23 

65 

23 

75 

72 

64 

98 

35 

.143 

low 

J. Telford. 

48 

35 

20 

55 

’ 28 

75 

70 

74 

90 

47 

543 


G. F. Haig -. 

20 




32 





36 

88 

30( 


EXAMINATION RESULTS FROM WODONGA, 1904. 


Student’s Name, 

ai 

flj 

Riidduck. 

Price. 

Adcock. 

i 

Boyd. 

Archer. 

Hawkins. 

Meeking. 

Haile. 

Robertson. 

Total Marks 
obtained. 

Max. Marks 
possible. 

J. H. McGeoch 

.. 


78 

80 

88 

96 

47 

96 

99 

85 

100 

91 

860 

1000 

Alex. Paterson 

... 


90 

72 

53 

40 

40 

85 

55 

62 

80 

71 

648 


J. J. McDowell 

.. 


78 

65 

45 

70 

36 

82 

70 

50 

65 

84 

645 


J. R. Street 



45 

68 

28 

75 

36 

82 

60 

73 

70 

80 

617 


Aib. Miller .. 



87 

50 

27 

70 

13 

74 

55 

57 

94 

77 

604 


Wm. Miller 



45 

55 

35 

70 

37 

70 

75 

66 

95 

41 

580 


S. M. Dibley 



50 

60 

15 

60 

22 

81 

80 

63 

85 

60 

576 


Herman Kurrle 



60 

40 

60 

65 

35 

82 

50 

50 

60 

59 

561 


F. Godde 



70 

53 

35 

55 

32 

80 

50 

65 

85 

31 

556 


G. Gilbert ., 



25 

52 

30 

45 

27 

75 

60 

49 

80 

51 

494 


J, Dodweli .. 



40 

60 

30 

55 

13 

70 

52 

18 

75 

H2 

445 


F. Phillips .. 



40 

43 

20 

25 

5 

60 

70 

33 

85 

30 

411 


F. W. Brian 



36 

55 

55 

85 

35 

78 


« . 

* » 


344 

600 

Jno. Plummer 



32 

20 

10 

50 I 

10 

65 

45 

10 

60 

Bl 

333 

■ 1,000 

F. Star 



30 j 

25 

18 

45 1 

5 

60 

43 

33 

*, 

12 

268 

900 

Thomas Plummer 



15 1 

15 

22 

55 1 

10 

60 

45 

8 


37 

267 


Rudolph Ritter 






60 

20 ; 


* * 1 




80 

200 

T_^Pyke 



28 1 

ii 

15 


.. 1 

•• 





55 

_3()0 





























Report on Agricultural Glasses. 


83 


EXAMINATION RESULTS FROM RUSHWORTH, 1904. 


Student's Name. 

Lee. 

Rudduck. 

Price, 

Ai 

o 

o 

o 

TJ 

< 

Boyd. 

Archer. 

Hawkins. 

Meeking. 

Haile. 

Robertson, 

Totab Marks 
obtained. 

Max. Marks 
possible. 

H. Ingram .. 

82 

80 

65 

93 

40 

78 

55 

81 

70 

79 

723 

1000 

H. Brisbane.. 

m 

75 

70 

99: 

32 

86 

63 

65 

75 

69 

703 


W. Macnamara 

66 

50 

50 

75 

40 

70 

60 

56 

50 

47 

564 


A. Seignior .. 

49 

25 

20 

55 

13 

89 

48 

46 

6r5 

72 

482 


J, Macnamara 

36 

15 

45 




.. 




96 

300 


EXAMINATION RESULTS FROM BENALLA, 1904. 


Student’s Name. 

<u 

<u 

Rudduck. 

Price. 

Adcock. 

Boyd. 

Archer. 

‘Hawkins. 

Meeking. 

Haile. 

Robertson. 

Total Marks 
obtained. 

Max, Marks 
possible. 

H. S. Hennessy .. 

93 

86 

63 

70 

40 

93 

90 

100 

95 

92 

822 

1000 

R. Dosser .. 

94 

75 

70 

96 

40 

94 

80 

95 

90 

78 

812 


Leslie Guppy 

84 

GO 

25 

80 

37 

82 

74 

89 

90 

94 

715 


Jas. Moylan 

76 

55 

42 

65 

33 

86 

68 

46 

65 

78 

614 


R. H. Green 

79 

66 

40 

40 

25 

93 

56 

GO 

60 

78 

597 


Thomas R. Sharp .. 

65 

58 

38 

50 

30 

88 

55 

78 

60 

74 

596 


A. FI. Bedson 

64 

58 

35 

60 

18 

88 

75 

72 

50 

56 

576 


R. H. Warnock -. 

70 

53 

43 

65 

31 

B3 

58 

70 

50 

47 

560 


Percy Trewin 

68 

53 

33 i 

50 

28 

82 

67 

41 

55 

48 

505 

.» 

F. E. Lawford 

.. 

.. i 




91 

75 

65 


59 

290 

400 


Extracts from the Eeports of the Lecturers. 

Mr. Lee, in whose hands the management o£ the classes had been 
placed by Dr. Howell, writes: have been much impressed by the 

evident desire of the students at all centres to learn. The lectures 
were closely followed, and notes made by the majority of the 
students. The answers to the examination papers set by me show a 
much more than passing acquaintance with the 10 subjects dealt 
with. There appears to be a much wider knowledge on the subject 
of artificial manures, and a keener wish to know more of it, than was 
apparent even last year/’ 

Stock feeding, more particularly in the dairying districts, is a 
subject which cannot be too much elaborated upon, and I remarked 
that the books dealing witl^ that subject were most frequently 
issued from the library.” : 

Mr. H. S, Rudduok, in his report, says :—think that the 
examinations prove that a good deal of practical knowledge has been 
assimilated, which, in the future, should result in a financial gain to 
the stockowners of those centres where the classes have been held, 
and 1 believe more rational and humane treatment will he given to 
the animals.” 

Mr. G. H. Adcock, F.L.S., writes:—"During the currency of the 
classes I was much impressed, and in fact largely helped 1>y the 
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marked attention paid to, and tlie intelligent interest taken in tlie 
subject matter of my lectures. A lecturer requires no greater 
stimulus to give liis best, nor can lie be paid a liiglier compliment 
than this. The fact that 85 per cent, of the students obtained 50 ])er 
cent, and over of the marks, is a fair indication of the a/ttention paid 
to the lectures.'' 

Mr. C. A. Price, writing of the examinations, says:— 'A. a.iri 
satisfied, judging from the papers, that there has been a. genuiru^ 
desire on*tlie” part of the students, especially those who had some 
prior knowledge of the subject, to still further gain a closer acquaint¬ 
ance with the more scientific side of the dairying industry. Many of 
the papers reflect great credit on the authors, and no doubt, another 
year, I feel sure iny subject could be made one of the popular ones of 
the course.” 

Mr. D. M. Boyd says:—On the whole, the answers given are 
fairly good, but the majority failed to express themselves well, 
although they seem to have understood how to go about their work. 
The students seemed anxious to obtain knowledge, and were very 
attentive during the lectures.” 

Mr. E. T. Archer writes:—^^It has given me great pleasure to 
find a great number of the answers to my examination questions so 
full and clear, but it is only what I expected from the keen attention 
and interest displayed by the students at every lecture. Groat 
interest was taken in the subject of testing milk by the Babcock” 
method, as a means of improving the dairy herd, and I already find 
that many farmers are adopting the system, as the result of 
demonstrations at the classes. Prom letters I have received from 
students I find that much of the information imparted a,t the classes 
has borne fruit, and tends to increase the confidence of the fa.rmers in 
the Department of Agriculture.” 

Mr. H. V. Hawkins writes :—The papers under review indicate 
that the subject has been grasped with a marked degree of accuracy ; 
in fact, some of the papers are superior to those of former years. 
The ladies, some of whom drove 25 miles to the lecture hall, took a, 
very keen interest in the lectures.” 

Mr. W. Haile says :—The students at all centres were uiost 
enthusiastic in their work. Many of my best students did not go up 
for examination, which 1 regret very much. The papers sent in, as 
a whole, were exceptionally good^ and demonstrate beyond a. doubt 
that the instruction given had been well retained. Judging by tlie 
remarks made by students at the close of the classes, the work was 
highly appreciated, which to myself was most gratifying.” 

Mr. E. E. Meeking says :—^^Many excellent papers were sent in, 
a student at Warragiil, Tatura, and Benalla gaining the maximum 
number of marks; while at all centres the papers were highly 
satisfactory” 

Mr. W. 0. Robertson writes The answers received were, on 
tlie whole, satisfactory, a large proportion of the students showing a 
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soand knowledge in elementally chemistry, and thus gained good 
marks in agricaitural chemistry. The course is too short for any 
systematic study of chemistry, but there is little doubt that much 
good must accrue from a study of the scieuce which reTeals to the 
farmer the secrets of the chemical changes which take rdace in the 
soil” 


The Educational ¥alue of the Work. 

It is not too much to assume that the short-course system of 
lectures has proved a success. Three years only has it been on 
trial, and yet, it is safe to say, that it has thoroughly commended 
itself to the practical mind of the farmer. Held at that period of 
the year when ordinary farm work is almost completely suspended, it 
offers little or no hindrance to regular attendance. 

It may not, however, be out of place to mention that the classes 
were not instituted with the idea of affording information and 
instruction on any one subject only, as students are somewhat inclined 
to think. There must necessarily be in any comprehensive syllabus 
one or, perhaps, more subjects which may not appeal to all, but the 
fact must not be lost sight of that these possibly little popular or 
over-technical subjects ought to be taken with the more familiar ones. 
It is, moreover, disheartening to any lecturer to find that the class 
thins very much when the hour of his lecture comes round. I feel 
sure that it has not been due to any intentional discourtesy to a 
lecturer handling a little-known subject when this has occurred, but 
nevertheless it is a matter to which more attention might be given 
by students attending the classes. 

It is with considerable pleasure that I am able to report a most 
gratifying response on the part of students to my appeal to supple¬ 
ment their knowledge by making use of the text books in the library 
attached to each class. Hitherto only some half-dozen students took 
more than one book, and it is surely an improvement to find the 
library almost depleted at some centres, and books being re-issued 
several times. In every case the students who have done best in 
the examinations have been among those who freely availed them¬ 
selves of the library. 

Some Suggestions for Future Classes- 

If the short course system of lectures in country centres is to be 
continued in the future, of which there seems little doubt, there are 
several matters in which some change. might be made in order to 
facilitate the smooth running of the work. . , 

It is a difficult matter, perhaps unavoidable mnder the circum¬ 
stances, to crowd more than 70 afternopp and evening, lectures and 
morning demonstrations into the short period of 20 days, which is the 
term of the class. In addition to these lectures and demonstrations, 
an extra half-hour during every day of the last two weeks of each 
class is set apart for examination, a fresh subject being given each 
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day. When it is considered the young men attending tlieae classes 
are unaccustomed to remain seated for three or four hours at a stretchy, 
and to make notes of different lectures, it reflects the highest credit 
on those'whose interest in the work brought them in from the country 
often ten or fifteen miles daily to Ksit in a cold, bleak hall at such dis¬ 
comfort to themselves. 

Variety of subjects is essential to make a class successful, and to 
hold the attention of the students, but I ventitre to’think that the 
term of three hours a day for four weeks cannot be expected to 
include such a range of subjects as was dealt with at the classes 
without some self-sacrifice on the part of those attending. A glance 
at the programme will show that no subject was unnecessary, nor 
Was undue prominence given to any one lecturer. Under such 
Circumstances, then, either the hours should be lengthened or the 
number of subjects shortened. The work of the lectiuung staff hy 
BO means ends with the delivery of their daily lecture. Invariably 
they are held in conversation and questioned hy students outside the 
hall, or, as frequently happens, are driven out to see a crop, or inspect 
stock, hours after their lecture is over. I offer the suggestion that 
perhaps the length of the term of a class might be made dependent 
on the nnmber of names enrolled, as, for example, a centre enrolling; 
60 or more names to have a five weeks’ class, while a smaller numbei^ 
of students might be granted a three, or even a two weeks’ course. 
I anticipate little difficulty in the arrangement of a suitable choice of 
subjects for either case. 

I have elsewhere commented on the fact that the nnmber of 
students submitting themselves to examination was disappointing, 
considering the large daily attendance in some centres. It is, more¬ 
over, misleading as to the interest shown by the students, and may 
seem to reflect on the capability of a lecturer to make his’subject 
lucid ahd interesting. In the first place, there is the natural anti- 
pithy to enter into competition, to overcome, and then again a great 
majority of those who take notes, particularly the elder stvidents, 
have no wish to compete for any prizes offered. While the examina¬ 
tions remain voluntary tlier^ Will rarely be more than a few who will 
enter for them. If, on the other hand, eximinatibii ih' it lepf one- 
half the subjects were made contingent on. atteildihcb ik 
increase the number of examinees, and would certainly add to the 
success of the class; in anycen%ei ■ in tl^e matterconduct of 
the examinations themselves, 1 would again' suggest that printed 
qUfestfons'hfe^hihddd'td'the sthdents,'thus'itoidih'^’the' nbw unavoid¬ 
able 'dhliy 6f'^bitifi'g* them'’ oh'i’'bl^dfcboard..’"'‘A printed’ series "of 
eximihitidn questions would aTso"be a jSetmanent'recOrd of a class. 

In connection witfl the library attached to the class, I wpiild 
suggest thit if be thorhughlj revised And added 'to. There are nbw^ 
some sikhh'ei^ht suhjecfS'dplf'wi'f^ at the clPPs, on'which 'theire 
are ho'tfet'books included iu'fhe'^librai^^.' 

'"Tlhe"' success which attended iu each case the evening lapterij^ 
lectiireshc0s_ me^ io hclicyejh^f this directibn/is^igl^l^^^ 
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desirable. I liav© remarked tliat where the townspeople^ particularly 
in small centres^ have been interested, the class has invariably been a 
success, and seeing that business interests are so nlosely bound up 
with rural industries, perhaps a movement in the direction indicated 
would tend to popularise the work in remote country towns. 

The Prize Winners^ 

For the gold medal, offered by the Australian Natives Association 
for competition among all classes held in the State, I have to 
recommend Mr. F. W, Roper, a student at the Tatura Class as the 
winner, he having gained 912 marks out of a possible 1,000. At the 
other centres I have to recommend Mr. G. H. Hensley, at Nliill; Mr. 
Ross Grant, at Warragul; Mr. F. E. Hitchcock, at Wangaratta; Mr. 
F. W. Roper, at Tatura; Mr. J. H. McGeoch, at Wodonga; Mr. H. 
Ingram, at Rushwortli; and Mr. H. S. Hennessy, at Benalla, as the 
winners of the 1st prizes at their respective centres. 

Thanks of the Lecturers 

This article would he incomplete without some acknowledgment 
on the part of the lecturing staff of the courtesy and assistance 
rendered to them by the students at each centre. 

The mutual interchange of experience between instructor and 
student established those pleasant relations which in work of this 
kind is so desirable. The recollection of the classes of 1904 will, I 
am sure, remain a pleasant memory to both lecturers and students. 
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THE CLARIFICATION AND LIMPIDITY OF 
WHITE WINES. 

By J. Lahorde, Translated by M. d^A. Burmy, 

IV. 

Practical Means of Clarifying White Wines. 

These processes are the same as for red wines^ that is to say 
rackingj fining, and filtration. To these, as we have seen above, 
pasteurisation can also be added, which rarely has the same effect 
with red wines. Racking it is unnecessary to discuss, since there is 
nothing special in the case of white wines, except that it may be 
more often repeated for certain classes of wines, while the other 
processes present peculiarities which may not be so well known. 

Fining. 

We know that the small quantity of tannin that white wines 
contain renders their fining always a delicate operation; also the 
necessity of generally correcting the want of tannin before fining, or 
else only using finings which coagulate easily with very small 
quantities of tannin, or with acidity only; or else using mineral 
finings, of which the precipitation is influenced by none of the 
elements of the wine. These mineral matters are, however, rarely 
used, for their action is not certain. For general use albuminous 
matters are preferred, and among those of everyday use isinglass and 
caseine are those which best fulfil the conditions described above. 

Isinglass. 

Isinglass, of which the origin is known, is an albuminous matter 
very similar to gelatine. Like the latter substance it swells in cold 
water without dissolving, but at about 103 deg. Fahr. it dissolves. 
In these conditions the two substances are absolutely alike from the 
point of view of their clarifying action, that is to say tliat isinglass 
dissolved hot loses all the advantages desired, which will b(3 examined 
further on. Its properties will be preserved, on the contrary, in 
soaking it in cold water. After being soaked for 24 hours it is taken 
from the water and pounded in a mortar into as smooth a paste as 
possible, which is gradually diluted with a quantity of water equal to 
about 60 times the original weight of the isinglasvS. It is then passed 
through a hair sieve so as to separate out the larger lumps, which 
are again pounded in the mortar before being added to the rest. To 
this whitish paste an equal quantity of water is again added, 
together with tartaric acid, in the proportion of by weight of 
the dry isinglass. The mixture rapidly changes in appearance, the 
isinglass swelling much from the action of the acid, and becoming at 
the end of a few hours a clear jelly, which can be used as a fining* 
Then take a quantity corresponding to a maximum of 1 055 . of dry 
isinglass per 100 gallons of the wine to be treated, which is mixed 
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with, four or five times its volume of wine, and then stirred into the 
casks ill the usual manner. 

If wines deficient in tannin ai'e to be treated^ tannin must first be 
added in the minimum proportion of half the weight of the isinglass 
to be used. Tannin, has a very energetic action upon the viscous 
liquid obtained by diluting with water the above-mentioned jelly to 
the proportion of 1 oz. of isinglass per 100 gallons. For if tannin to 
the proportion of I oz. per 100 gallons is added to this liquid 
coagulation immediately takes place^ giving a mucilaginous precipitate^ 
which falls slowly. Total coagulation is not^ however^ instantaneous. 
It lasts for several days in the form of a light flaky cloud through the 
liquid gradually separating from it, just like a jelly shrinking and 
shrivelling up little by little while keeping its continuity. It is 
just this perfect contact between the particles of the coagulated 
isinglass and their deposit while preserving this state of contact that 
proves the superiority of isinglass in taking the very smallest 
particles of impurities out of the wine, as there is perfect adherence 
between these particles and the finings. Besides, owing to the 
mucilaginous constitution of the precipitate, a quantity of isinglass, 
equal to only one quarter by weight of other fining substances, is 
necessary for an ordinary fining. Thus the detrimental effect of 
fining on some of the qualities of the wine, which is always very 
noticeable with other finings, is diminished in the same proportion, 
admitting that at equal weights the effect is the same, though, in 
reality, with isinglass it is very much less. 

Oaseine. 

The easy coagulation of caseine under the action of acids is well 
known, and it is therefore the acidity of the wine and not the tannin 
which this time plays the chief part. As the diverse matters contained 
m milk in conjunction with caseine are objectionable, and the 
albuminous matter being the only one useful as a fining, means have 
been discovered whereby it is exti’acted from milk in a pure state. 
The operation is fairly easy since the centrifugal cream separator 
only leaves traces of creajn in the milk, and that caseine coagulated 
by rennet or acids separates itself from the soluble matters in the 
milk. But this caseine has then lost its fining property, and it is of 
no use as a fining in this state. It is only I’ecently that it has been 
discovered how to commercially give back to caseine this property, 
and make it soluble in water, to use an inexact but current 
expression. The product known by the name of lactocolle is a caseine 
of this nature, and offers as a fining all the advantages of the caseine 
contained in milk. 

Gelatine. 

The other albuminous matters, such as eggs and gelatine, 
commonly used for the fining of red wines, can also be used for white 
wines, provided that tannin in the proportion of | by weight of the 
finings is first added to the wine. It is generally thought that an 
equal weight of tannin to that of the fining is necessary to completely 
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precipitate tie latter substance*. It is better^ bowever^ to climinisli 
tie qiiantitj of tannin, so as to have a slower but' more efficacious 
precipitation, and that at the end of the usual time required for this 
precipitation, from ten to twenty days, the separation of the fining 
will be fonnd'to be as complete as with a greater weight of tannin. 
Over fining is not to be feared. Following out this idea experinieiits 
were tried in, order to demonstrate the difference between all the 
various- albnminons substances used as finings, when placed under 
conditions analagous to white wines. 

The following substances were tried :— 

Isinglass, white of egg, white gelatine, brown gelatine, skimmed 
milk, milk containing 5 per cent, of white gelatine, lactocolle. In a 
liquid containing 10 per cent, of alcohol, 90 grains per gallon of cream of 
tartar, and 90 grains per gallon of oak tannin, 90 grains of finings were 
added:, except in the case of isinglass, of which 22*5 grains per gallon 
were added, and a similar amount of tannin. Thus the tannin and 
finings were used in equal proportion in every instance, so as to make 
the conditions unfavourable for over fining, and to hasten the deposit 
of the finings. After six days rest the liquids were filtered, and 
slightly alkalised with soda. After what we have already seen, the 
combination of tannin and albuminoids, which might remain in 
solution, would be precipitated by this ulterior oxidation. That is 
exactly what took place in some of the liquids, except those 
containing isinglass, white gelatine, and milk and gelatine, which had 
completely precipitated at first, and consecjuently did not throw any 
precipitate after oxidation. The others gave an abundant precipitate, 
decreasing in quantity in the following order of the substances 
used:—White of egg, milk, lactocolle and brown gelatine. The 
result justifies the superiority attributed to isinglass from the point 
of view of over fining over the other substances. Only white gelatine 
seemed equal to it, and the milk fining was improved by the addition 
of gelatine. This experiment led me to remark another fact, which, 
I b^elieve, has not previously been noticed, viz., the very strong 
influence that cream of tartar has in the coagulation of albuminoids 
by tannin. When concentrated solutions of these two substances are 
mixed there is always a precipitate, but if the above experiment 
is carried ouk without using cream of tartar only a marked 
o|>alescenoe is obtained instead of a precipitate, except in the case of 
isinglass. In solutions containing cream of tartar coagulkion takes 
plhce immediately and becomes gradually more or less complete as we 
have just seen. In this influence of cream of tartar it is not the 
acidity which acts, for if we replace the cream of tartar with a 
proportionate amount of tartaric acid, only solutions containing milkf 
and isinglass precipitate, and the latter less than in tKe preceding 
conditions. If the amount of tartaric acid is much increased there is 
no precipitation even.with isinglass- 
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These' results show the important part that cream of tartar^ and 
probably the other salts in wine, play in the fining of wines. 

We have seen that the coagulation of isinglass is influenced by the 
free tartaric acid—-but the influence is weaker in the presence of 
cream^ of tartar—and in the^quantities usually found in white wines it 
simply retards’ complete .coagulation. It is therefore necessary to 
note this fact in practice. 


V. 

Filtration, 

White wines are filtered in order to obtain clarification rapidly^ or 
else when fining does not give the desired result. In the latter case 
the operation is often so delicate that the desired limpidity can only 
be obtained with specially constructed filters. When ordinary bag 
filters are used there are, in these special cases^ difficulties to be over¬ 
come in the formation of the filter—that is to say, in the formation of 
a proper coating on the bags during the passage through which the 
wine deposits its impurities. We will see further on how to improve 
upon the ordinary svstem of forming a coating on the bag, which is 
as follows :—The bags are coated by means of mixing with a portion 
of the wine any ordinary fining substance, and passing the mixture 
through the filter so as to evenly distribute the fining substance over 
the whole surface of the bags. The wine does not at first run clear 
through the filter, and must be passed through it again until the, 
coating is completely formed. As soon as this is obtained, that ih 
to say, as soon as the wine leaves the filter quite limpid, the filter 
ready to receive the wine to be cleared, and can be worked until the 
yield becomes too small, owing to the complete obstruction of the 
coating by the impurities of the wine gathered in it. The bags must 
then be taken out and washed, and a new coating formed as before. 

This ordinary method of filtering, which is the same as for red 
wine, allows a very satisfactory clarification to be obtained with wines 
o| which the cloud is formed by solid particles of which the density 
does not^ pass certain lirpits,... For instance, it will eliminate the 
yeasts of wine, but is absolutely insuflScient to clarify wines contain¬ 
ing microbes of disease. In this case the obstacles which oppose the. 
passage of these organisms through .the papillary canals of the filter 
must be increased, and we then comp tp special systems of filtration, 
which almost always require a first, clearing of the '^ine by the abpye, 
method, The first system used in the Simonetpn filter> called ^ capdle 
filter, consists, in passing, the through a ,special filtering tissue, 
parallel tp its surface, throiigh fine spptipp. of the tissne. ,Th^ 
passage open to the liquid ppnsists pf mipute sinupuB Panals vhiph 
can he made or less di|hcult for the,ipsplnblc imppyities. in.^thp 
wine to pa^through by increasing bf^depreasing thp pressure pn.thp 
surface'pf the' tisspe.,,^..Therp are^.^J,,sp.filters p|,pastp, madp^pfpejlp^^ 
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jess compressed. Lastly, tlie systems where the interstices of the' 
filter are the narrowest^ and the adherence of the bodies in suspension 
in the wine is the; greatest, are the porous earth filters, of which the 
first idea is due to Pasteur. 

In this class are apparatus that are well known—the Oluunberlaiid 
filter of pipeclay, the filter of amianthus ^porcelain, and the filter of 
plates containing a mixture of cellulose and infusorial earth of tlie 
Societe des Filtres Pasteurisants.^ ' ^ 

In addition to their good qualities these special systems have a 
disadvantage. Their yield is less than that of bag filters, because of 
the reduced filtering surface which is more rapidly obstructed. This 
disadvantage is even more marked with the filters of the last category, 
which, besides, often affect the taste and constitution of the wine. 
In practice the two first systems are most commonly used, but the 
results obtained are alvrays essentially in proportion to the 
clarification obtained by the first filtration. It is, therefore, 
necessary to get the very most out of this first operation, from the 
point of view of the yield of the filter and of the clarification of the 
wine. The yield of a filter, which is the volume of wine passed 
through a unity of filtering surface, during a unity of time, under a 
unity of pressure, naturally depends upon the constitution of the 
cloud of the wine; but, everything being equal, it is towards bag 
filters that we must look to obtain the best yields, and having a 
surface that can be varied at will. This surface must be as large as 
possible in the difficult cases of wines charged with various matters, 
such as dextrin and pectic bodies. Admitting this, the question 
only turns upon the formation of the filter. Several years’* 
experience has shown us that a formation superior to any in use can 
be obtained with infusorial earth.* This substance is made up of 
the siliceous skeletons of extinct diatoms—a somewhat low order of 
vegetable, and can form a felt-like coating, that will gather, not only 
the most minute bodies in suspension in the wine, but also matter 
in pseudo solution, such as partially coagulated albuminous and 
mucilaginous matters. By the proper use of this earth a filter 
analagous to porous pipeclay can be obtained. In 1898 we made nso 
of the properties of infusorial eai'th for laboratory work, and in 1902 
applied the same properties to the filtration of white wines on a large 
scale. Many wines of the French vintage of 1901, mad© from 
defective grapes, contained dextrin and many microbes that were a 
danger to the proper conservation of the wine. A filtration freeing 
the wine from both these viscous matters was evidently the proper 
remedy. It was in these very difficult cases that we were able to 
appreciate all the advantages of the use of infusorial ^eartli. 
With new filter bags it was only necessary to coat them with 50 
grains of earth to the square yard to obtain a very satisfactory 
clearing of the wine. No other substance was necessary to make 
this coating. A quantity of the powder was mixed with the wine like 
ordinary finings and passed through the filter. This cannot be done 

(^Note.—Obtainablq in Melbourne at about per ton—TransIator.) 
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with all wiEes, because the adherence of the powder to the bags 
would be insufficient;, and it would take too long unleSvS the quantity 
used were greatly increased. In spite of this increase there would 
be a danger of the irregularities in tlie working of the filter through 
any change of the pressure breaking the coating on the bags. 

In practice it will generally be found necessary to add a small 
quantity of ordinary gelatine as a support to form a coating with the 
infusorial earth. 

This process is also admirably adapted for the use of red wines, 
and then the formation of the filter, especially with young wines, 
requires the addition of less finings, because of the colouring matter 
which is deposited upon the coating of the filter taking the place of 
the finings as a support to the infusorial earth. Finally the use of 
infusorial earth is worthy of greater attention than it has received up 
till BOW, as it has properties that will render important services in the 
clarification of fermented liquors in general, and 'white wines in 
particular. 

Filtration is at present much used by mei’chants but less by growers 
who as a rule prefer fining. The latter treatment is more simple and 
requires no special apparatus, but the preference for it in most cases 
is not rational, more especially for white wines. Thns a wine full of 
germs of disease can be more easily saved from the influence of these 
microbes by a good filtration, which in proportion to fining leaves an 
infinitely smaller number of germs in the wine. From this point of 
view ordinary filtration cannot be compared with pasteurisation. 
Filtration has some advantages over fining in the case of wines we 
have reason to be afraid to knock about, or injure their bouquet, body 
or colour. Filtration has these defects in lesser degree than finings, 
as it is only the wine forming the coating that suffers each time that 
it is necessary to form the filter. Including this with the wine re¬ 
maining in the filter at the end of the operation which constitutes the 
lees of the clarified wine, the proportion of loss is smaller than of the 
lees in fining. 

The diiference in loss of wine can be looked upon as an immediate 
pecuniary benefit in favour of the filter, which has also a large 
advantage from the point of view of labour expenses. In this let it 
he well understood that we speak of filtration under the best con¬ 
ditions, not in contact irith the air^ and with all the cleanliness such 
operations require. It unfoi'tuiiately happens that sufficient attention 
is not paid to these conditions, and the wine suffers, and it is a 
difficulty in complying with these conditions that makes filtration less 
common than it should be. Lastly, filtration should always take the 
place of fining white wines to be matured in bottle, which rarely can 
he pasteurised in bottle without becoming cloudy. 

A. white wine, sufficiently aged, in wood, and naturally clear, 
when filtered before bottling, so as to obtain a maximum of limpidity, 
should preserve that limpidity for years. It is this system that is 
practised with the most minute care with the high-priced wines of the 
Gironde, so as to preserve their well-known crystalline appearance. 
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DESCRIPTION OF APPLE (GRAVENSTEIN). 

By Jos, Lang. 


This apple originated at Gravenstein, in Holstein, Germany, and 
is considered one of the best early dessert apples in cultivation. 
Fruit medium size, about three inches wide at the base, and about 
two and a lialf inches high, stalk short, inserted in a wide deep cavity» 
lined with russet. Eye large and open, set in a deep irregular, angular 
basin. Skin greenish yellow at first, but afterwards becoming a 
bright yellow as it ripens, striped and splashed with bright red, a very 
handsome and beautiful apple. Flesh white, crisp and very juicy, 
with a rich aromatic flavour. Tree a strong grower, forming a large 
spreading head, young wood a light olive brown. A peculiarity of 
this tree is the bossed and uneven appearance of the trunk and main 
branches, many of the branches having a twisted and gnarled 
appearance. 

This valuable apple ripens from the end of January till the 
beginning of March, tl»e fruit has the bad habit of falling from the tree 
before it is well coloured, but if a good layer of straw is placed under 
the tree it will save the fruit from bruising, and if allowed to remain 
for a day or two in the shade of the tree will become a beautiful 
waxy yellow. On no account let it lie exposed to the sun, as it soon 
gets scorched. This variety is sometimes badly affected with the scab. 
{Fusicladium dentriticum ). 
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THE ORCHARD. 

By Jas, Lang. 

The fruit crops this season have not set so well as expected, the 
trees bloomed well, hut boisterous weather at the time of blooming 
interfered with the setting of the fruit, stone fruits especially. Ciierries 
are only a moderate crop, while apricots are very light indeed over all 
parts of the State; plums and pears are only moderate, while apples 
on the whole iJv’ili be an average crop, Jonathans especially having set 
Well. However, prices may be more remunerative than last year, and 
so ensure a better return to the grower. 

The weather prospects at present point to a dry summer, in striking 
contrast to the last, whicli was an abnormally wet one. Keep the 
orchard clear of weeds, and the surface loose by scarifying, thus 
conserving the moisture in the soil. Where orchards are irrigated stir 
the soil well after each watering, this prevents the caking and drying 
up of the surface. Attend also to the tliinning out of superiluoas shoots 
on young trees, but do not top the main shoots, as it is now too late in 
the season to do so, grafts also should be looked after, and staked to 
prevent blowing out by the wind. Where it is intended to propagate 
trees by budding, February is the best month for the purpose. 

Spraying for the Codlin moth will also have to be continued. A 
spraying early in January, one in February, and one in March will 
effectually check the ravages of the second brood of moths, bandages 
also should be looked over at intervals of ten to fouj-teen days, and 
the grubs destroyed. 

Citrus fruits should not be allowed to suffer through want of 
water during the summei*. A good watering should be given, two oi* 
three tiujes during the dry season. 

Picking and marketing the fruit will now occupy a great deal of 
time, and where consignments are made to inteistate markets see that 
the fruit is properly graded and packed, and free from disease, other¬ 
wise it is apt to be condemned. 

Export of Apples. 

In view of the large crop of apples in the State a large quantity 
will require to be exported, and where apples are carefully selected 
and properly packed and graded the returns are sure to be reinuneta* 
tive. The heavy losses made by many shippers last year was due to 
sendirig unsuitable'Varieties badly packed aUd graded. Jt cahnot^ be 
too ofteil infipFesS^ed- oii shippez‘s themeee.sMty of Bhippini^' the' belt 
export varieties^ oUly, properly packed arid graded, When thil il 50^1 
a profitable rettirri' can alwaya^be*i^lied■■ upoUi Tim ■ beltvariettes, fok' 
export'* are—^Cleopatra, Muriroe’s" Favoiilitb,' Joii4thari; Buraeio'W’s'" 
Seedling;^ Eorrie' Bearityb 'NeWthwri'- ‘Pn|'piri, Esdpul^ Sprtkfetflbutpfj 
Stunner Pippin: ’^arieiie.S' luch'i as Keifiette' dti'' CariMa, Wiritef ' 
Majetin, Prisme Bismarck, John Toon, aijffd'applelof'tKkt'ri!&%llduf^^^ 
not be sent, as it wilfonly resultmiJoes to the shipper,mo mattef-in 
#liatcondition the'fruit-arrives'in Ijondbn. 



9(3 


Agricultural Journal of Victoria. 


SUMMER PRUNING. 

By G. B, Luffmann, 

Friiii trees of all kinds yield the best average crops where their 
branches are thinned, stopped, or otherwise dealt with from year to 
year. Any cutting done whilst the liead is leafless, or making no 
visible movement tends to strengthen the tree, by reasonmf the same 
amount of root action as formerly expending its energy on a smaller 
number of branches. Further, new buds are possessed of greater 
energy than old ones, hence where sap forces their development clean 
and direct channels are made for the passage of sap. 

The amount of sap circulating in spring and summer, its character 
and distribution, as seen by the even or uneven growth of leaves and 
new wood determines how far a tree may be thinned and stopped. 

In every orchard of size, trees of various form, age and condition 
exist, and no uruform way of pruning at any season may be adopted. 
Nor should pruning be carried out during one particular month, but 
always according to the year, and the individual capacity and 
demands of each tree. Irrespective of species or variety, where 
branches are far apart, little or no thinning of the leaves and young 
wood is necessary in summer, as over exposure tends to bum both 
foliage and bark, devitalise the sap, dwarf and itijure the 
quality of the fruit, and shorten the profitable life of the tree. 
Summer pruning is therefore most beneficial wlien carried out on 
strong trees, which have their main and secondary branches exces¬ 
sively crowded, and which provide insufficient light and air in 
motion to secure proper leaf development, and ripening of the leaf- 
yielding wood. 

Wherever trees of any kind are old and hard of bark, growing in 
exposed and hungry soils, or stagnant from any other cause, their 
leaves should not be reduced in number during the summer season. 
Summer pruning is helpful and most necessary to the young and the 
strong, since in the strong it takes away such surplus growth as would 
interfere with the desired form, and encourages growth to fill up parts 
which might otherwise remain bare and profitless. 

It is possible to prune trees in winter only, and secure an even 
distribution pf fvliage and fruit, but it is invariably much more, 
economical and sure to pi une at both seasons, since the tree can be 
kept under control more by frequent than infrequent handling. 
Further, summer pruning prevents labour of liand, and waste of 
energy on the part of the tree, whilst winter work invariably increases , 
labour of hand, and adds to the unfruitfulness of the tree, that is, if 
not supported by summer work. 

Summer work on trees may be carried out from tbe time leaves 
push out until they show signs of maturity in early autumn. 
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Between these periods all the new wood of the year will be made. 
Fruit is borne on new or comparatively new wood only, and the size, 
chemical nature and general health of the leaf determines the nature 
of the bud it will furnish. To keep trees growing new leaves must 
be constantly unfolding, as wood does not extend after a leaf reaches 
maturity, so that where we desire to extend the size and vigour of 
young trees, they sliould not, as they would, be checked by summer 
pruning. Only in early spring and summer is it necessary to deal with 
young trees—rubbing off any buds which unfold in bad positions, as on 
the stem, or below where the main branches are desired, and a little 
later taking out the point of any extra stray shoot, so as to ensure an 
equal growth to its neighbours. 

To persistently pinch and stop young trees in summer shows 
complete ignorance of their wants, and must ever prove a misfortune 
to their owners. 

The more leaves a plant can make and maintain the more it will 
grow, and growth is all that is desired of the young and undeveloped 
tree. In a general way trees require hard winter pruning, and a little 
spring and early summer work in the way of thinning and stopping 
up to their third year. After this, if decidedly strong, they will 
require less cutting in winter, and this chiefly in the direction of 
spacing the branches to provide for the lighter fruit yielding wood, 
and in spring and early summer such thinnitig as will provide space 
and full development of the requisite light wood. On tlie other hand 
where a tree is weak, little or no spring or summer work is done, since 
every leaf is wanted to help on the circulation of the sap, without 
which the tree cannot survive long. 

As trees come near to the bearing size they demand more careful 
and frequent treatment in summer. An even crop of well formed, 
perfectly healthy, and well ripened leaves is required of all trees 
before they can yield even and good quality crops of fruit. 

To get the best average results summer pruning should be practised 
at three periods. In spring and early summer to sweep away any 
excessive buds or shoots, which would, if allowed to stand, choke the 
desired leaves and the buds expected of them. Later on—-in Deceinber 
or January—^according to season, region, and vigour of tree, more 
thinning will be beneficial, and also the stopping of stray shoots, or in 
the case of the apple converting shoots into spurs, since this check 
during the hottest period of the year, invariably suspends the circula¬ 
tion of the sap, changes it chemically, puts additional pressure on the 
light wood, wliich has been left, and thereby forces a weak new 
growth, which more ripe in nature than the earlier growth, forms 
flower buds where dormant or active wood buds would otherwise 
appear. 

Where spurs are made, a leaf or two must always remain at their 
ends, otherwise they will die through the sap having no power of 
rising to a leafless and budless point. 
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Towards aotiimii, norixiallj in March and j^prii, healthy bearing 
trees make more growth, wdiich if allowed to stand, overwhelms the 
leaves and buds made earlier in the year. 

Late summer grbwth should therefore be removed outright from all 
mature trees, for it works injury in many vrays. In the first place 
the main crop of leaves must have room to ripen themselves, and the 
wood whence they spring. Next, the late growth if allowed to stand 
adulterates and weakens the sap, so that Mower buds are less liable to 
come perfect and develop fruit, and further, the action of the root is 
disturbed to the extent that it has less power of supplying the class 
of sap to which fruit looks for sustenance and support. 

Many points in connection with summer pruning are not stated 
here, but enough has been said to indicate the principles involved, and 
to afford an approximate guide to those who have any natural capacity 
for doing the work. 
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GARDEN NOTES. 


By X Cronin. 


Flower Garden, 

During January a.ncl February the most imporfcanb work in 
gardens, particularly those in dry districts, is watering and frequently 
stirring the surface, to prevent evaporation, and maintain as low a 
temperature as pos.siii)le in the soil. A. thorough soaking of water 
should be apjdied, and as soon as the surface soil is dry it should be 
broken up by the hoe or cultivator. 

Where water is scarce the ground should be mulched with stable 
litter containing plenty of straw, wliicli is one of the worst conductors 
of heat. In the wanner and drier districts, the first consideration 
should undoubtedly be to keep the soil cool and moist, however 
unsightly the means to do so may be for the time being. This 
unsightliness may be greatly modiHed by scattering soil enough to 
cover the mulch of straw litter, weeds, dr whatever material is avail¬ 
able, and also prevents the mulch being dispersed by the wind. 

Light waterings should nob be applied overhead on hot sunny 
days. 

A smooth, even, well-pulverised surface, is a necessity in the 
summer cultivation of garden land generally,preventing theformation 
of capillary tubes in the surface soil, and the ensuing loss of moisture. 

Temporary rough shelter should be erected over plants that suffer 
from the direct rays of the sun. This applies particularly in the 
case of young plants that have been raised in frames, etc., and where 
plants have not made sufficient growth to shelter the stem and soil 
near it. In a garden at East Burwood, some fine plants of Daphne 
Indica rubra are grown that are so shaded during the summer months. 
Before the shelter (which consists of a few light houghs or tea tree, 
fastened on a rough frame slightly larger than the plants) was pi^oyided 
they failed to grow satisfiictorily, but are now fine specimens, 
flowering splendidly in^ season. Imei^e ai‘e majny desirable plants 
that fail to‘ thrive in/sonie districts^ owipg to'need of ^me 
shelter that'can'easily he pfoyHed/'and' removed''w^en'it’ 
longer required, ' 

^h9nMthe.i^,i^W^ly/tiedtasto^ they 
%tej:al gro.wiJte, mqat, be 
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as soon as they appear, leaving only the few shoots (from three to six) 
that were selected from the first break in iSovember to form the 
plan! Most chiysaiitheiniims break into lateral growth four times 
during the season, owing to a flower bud forming in the point of each 
shoot. After the plant is formed,only the leading growth bud should 
be allowed to remain to continue the growth of the shoot. Diirijig 
February the third break into side growth occurs^ and instead of 
allowing the growth shoot to continue^ all growth shoots should be 
removed^ leaving the flower bud onlj^ which is rounded^ and 
occupies the centre of the point of the shoot. This is known as the 
crown biid and produces the finest bloom in almost all 
chrysanthemums. Care should be taken to remove the lateral growths 
as soon as they appear^ with a sharp pointed knife^ and not to 
damage the flower bud. Begin at the top of the shoot, so that if the 
flower bud is injured another shoot may be allowed to grow, which, 
when matured, will only produce flower buds. These should be 
thinned, leaving only the central one in the point of the shoot, which 
is known as the terminal bud, and which, in some varieties, produces 
the best flower, being higher colored and not so full as those from 
the crown bud. After the buds are grown as large as a pea, liquid 
manure should be applied to achieve the best possible results. Cow 
or horse manure liquid, with, occasionally, a solution of sulphate of 
ammonia at rate of i oz. to 4 gallons of water, is the feeding generally 
used by successful exhibitors; which feeding should cease as soon 
as the blooms are half developed. If these suggestions are carried 
out, and a few plants are grown naturally near by, it must bring 
conviction to the grower that there is a deal in intense culture, and 
the principle will probably be applied* more generally than at present. 


Dahlias should be securely staked, and the growths tied up as they 
develop, thinning and regulating the shoots to prevent crowding. If 
fine flowers are desired the buds should he thinned also, and liquid 
manure applied as recommended for chrysantliemunis, together with 
a liberal supply of water. Should red spider attack the plants, 
the symptom of which attack is a change of color in the foliage 
as if it was scorched, the plants should be thoroughly and frequently 
hosed or sprayed with water, specially on the under parts of the 
foliage. 

After carnations have finished blooming, the old flower shoots 
should be removed, and the plants layered. This is an easy and certain 
method of propagation, whereby strong plants will be available for 
autumn planting, that will bloom freely the following spring. 
Carnations should be replaced every second year, in fact, some 
vaiueties siich as Plumridge,’’ the best dark crimson tree 

carnation, are replaced each season by many florists. The tree ” or 
perpetual ’’ section are by far the more popular and useful than the 
spring blooming kinds, flowering throughout winter when bloom 
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is specially valuable. Tlie blooming period may be extended by 
cutting some of tlie plants back in the summer, 

Eoses should be thinned, any weak shoots in the middle of the 
plants being removed, and shoots that have flowered shortened back 
to a good bud. A good watering about the end of February will 
start the plants into strong growth, and ensure a good autumn 
flowering. Many of the finest Ten and Hybrid Tea Roses are seen at 
their in autnnm. 

Ground should be prepared for planting daffodils and other 
winter and spring blooming* bulbs and corms. The soil should be 
deeply worked, and some well-rotted manure mixed through the 
lower portion. 

A batch of gladioli may be planted in January for autumn bloom¬ 
ing. These will not come into flower until the hot winds are over, 
and are very effective. 

Among the finest autumn flowering bnlbons plants are the improved 
types of Amaryllis belladonna^ of which hhinda, magnifica and major 
are probably tlie best. 

Brimsvigith midtijiora and Josephine are magniflcent in bloom, 
and are closely allied to the Amaryllis. 

Lycoris aiirea (golden yellow) and radiata (crimson) are specially 
boautifiil, as are sevmral Nerines, 

Other bulbous plants that may be planted about end of February 
are Isia, Lachenalia, Watsonia^ and Tulipa, Watsonia Alba is the 
best of tlie genus. Tidvpa Greigi is the flnest tulip grown here. 

Ranunculus and Anemone roots may be planted in February. 

Seeds of pansy may be sown in boxes in January. They must be 
well shaded and watered, and if planted out in March will bloom 
early and continuously during winter. 

Iceland poppy may be sown, and treated as the pansy. There are* 
several shades of color in those poppies, and they are splendid for 
table decoration. 


Kitchen Garden. 

Unless water is plentiful it is a very difficult matter to keep up"a 
vegetable supply at this season. Frequent hoeing will save a deal of 
watering, and keep plants growing till rain comes. 

As soon as crops of peas, etc., are gathered, the ground should be 
deeply worked and manured for the reception of other crops. 

Cabbage and cauliflower plants may be set out, giving sufficient 
water to settle^* the soil round the young plants. EaHy Eclipse’'^ 
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is tlie caiiliHower grown by most of the market gai'deners near Mel¬ 
bourne. '^Late Eclipseis the latest planted^ and some growers 
have an intermediate variety;, a cross between tlie early: and late. 

Where the caterpillai' of the cabbage moth is tronblesomiy, thi* 
plants should be sprayed with Paris Green 1 oz., new lim(3 1 lb,, 1f> 
gallons water. 

Sowings of cabbage and cauliHower seed’s may be made :l'or 
succession. 

Plantings may be made of early potatoes during 4aniiary, for an 
autumn crop. 
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MODERN BEE FARMING IN VICTORIA. 

By R. BeuJine. 

President, Victorian Apiarists' Association. 


Modem hee-farminof has now become an established and profitable 
industry, and one whicli is capable of considerable expansion, as soon 
as its importance is fully recognised, and the satne encouragement and 
consideration extended to it, which it has long since received in other 
parts ot the world. 

Beekeeping in Victoria, is carried on under different conditions to 
those existing in most other countries. In Europe, aiid to a great 
extent also in America, the principal supply of nectar comes from 
ground flora, on meadows, road sides, fields and woods. In Australia 
We depend almost exclusively on our eucalypts and a few other native 
trees and shrubs. Owing to our hot summers, which prevent the 
secretion of nectar in soft) herbaceous plants, and our system of closely 
feeding down the pastures, honey from other tlian native flora is only 
obtained in a few favoured localities, and the quantity is insignificant. 
It follows therefore that witli the opening up of country to settlement 
the natural honey resources are to a large extent destroyed. It is the 
natural and inevitable result, and no claim can be made on bebalf of 
apiculture to have the whole of the country kept in its natural 
primitive state. 

Every country, however, must liave forests to maintain its supply 
of timber, to protect the sources of its water supplies, and to influence 
its climate. If the forests of Victoria are kept intact to an extent 
sufficient for the above purposes they will afford ample scope for 
apicultural enterprise, and a great ex[)ansion of the industry which 
is now retarded by the uncertainty of permanence of forest and other 
reservations. 

As this drawback is now about to be removed by a proper classifi¬ 
cation and delimitation of forests, a description of a modern bee farm 
should be of interest to those about to embark in apiculture. 

Plate I. shows an apiary of 2()() colonies of bees on the borders of 
a forest reserve, consisting of yellow, grey and red box, stringy bark 
bastard box and some red and white gum, with an undergrowth o| 
linimosa scrub. JPIate IL shows an out apiary of 100 colonie.s Ideated 
five miles in ati airline froiu the apiary aliown iii Ptotel., andVvorke^ 
ib connection with jt. The. intervening Ctmntrjr 'is iix fts'State of 
fiature, and being poor stony eoil, producing trded of a rather stuhteii 
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growfcli, ifc cannot be considered first class bee country, Owiiig^ 
lioWfcveFj to liaviiig a variety of eiiealypts the crops of lione}^ though 
moderate^ are fairly regular. ' 

The selection of a suitable locality is essentia! to successful bee¬ 
keeping, III ileciding wliat is a suitable locality it sliould be borne in 
mind that quantity of pasture for bees is of less iiuportaiice tliaii the 
right varieties of the eucalypts growing in the district Soiue of tlie 
most heavily timbered country in Victoria is almost useless for bee¬ 
keeping purposes, prudiicing but little honejqaiid that of very inferior 
quality. Generally speaking districts with a .rainfall of over 
30 inches are unsuitable, the larger the annual rainfall the darker and 
stronger is the honey produced, while some of the lightest and 
mildest is gathered f 1*0111 the eucalypts of the as id nos-ih-westerE 
districts. Ilie districts north of the Dividing Kange, with the 
exception of a few localities, with a high altitude, ami a heavy 
rainfall, are unich better adapte«l to beekeeping than tbe coutstry 
south of the Divide, provided of course that sufficient timber is left. ’ 

Before deciding upon a locality, the intending beefariner, if 
proposing to settle, should make sure that his principal bee pasture is 
on Crown lands^aiid tliat it is likely to be permanent. If po.s.sible be 
should avoid the vicinity of orchards or vineyards. The spraying of 
fruit trees with various poisonous coinpotinds is occasionally very 
destructive of bee life, while tbe bloom of fruit trees is of very little 
account for the gathering of nectar. 

Having decidetl upon the district, the spot upon which to establish 
the apiary should be selected with due regaru to its suitability for tbe 
bees, and convenience of working the apiary. An even, gently 
sloping surface, of gravelly or sam.y s<»il, preferably sheltered on the 
south side, will be found tbe most suitable. The honejdiouse should 
be placed at the lower end of the slope, and the hives arranged in 
such a way that a good general view is obtained of the apiary from 
the windows and door, and the shifting of heavy honeycombs is down 
hill from the hives to the extractor. 

It is not advisable to stand hives underneath evergreen trees such 
as eucalypts and pines, for although it is desirable to have them 
shaded in inidsiuinufr, it is not iieces.sary when hives and covers are 
properly constructed. It is, however, important that they should 
have as much sunshine as possible during winter and early spring, 
If placed under deciduous trees the hives will have both sunshine in 
winter and shade in summer, otherwise they are better in the open. 

In laying out the apiary it is better to give a little more space 
between the groups of hives than is usually done, for although this 
will entail slightly more walking in working the apiary, there is 
less annoyance from stinging, less mixing of swarms^ and loss of 
queens, and greater immunity from iiifeetion when diseases break 
out. Perfectly even and uniform rows of hives should be avoided. 




II. OUT APIARY OF 100 COLONIES. 


'rS'-% 
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J^otwitliHtaiidipg tbe generally accejjfced idea that every bee finds its 
own liive^ a good <leal of straying from one hive to another takes 
place at all times, but nnicli more when hives stand close together or 
ill even straight rows without intervening laiidiuarks, and the loss of 
j^oiing queens returning from their mating flij^hfc is then considerable. 
The grouping of hives in twos, threes and fours alternately, with 
each entrance facing a different point of the compass in a group, will 
give a greater variation in appearance, less mixing of bees, and more 
elbow room to the operator than tiie same fmniber of colonies evenly 
distributed over the same area. In Plate I. the groups of hives are 
18 feet apart. Jn Plate IL the liives are inconveniently crowded, 
.owing to want of sufficient space, and the formation of the ground, 
which was the only spot available for a temporary site. 
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GENERAL NOTES, 

* A New Tuber. 

According to the Journal of the Board of Agric%ilt%tTey a plant that 
may possibly prove to be of some economic importance has been 
under experimental cultivation in Prance during the past three years. 
It was introduced from Uruguay by M. Heckel^ Director of the 
Colonial Institute at Marseilles, and is a tuber producing plant 
fSolanum commersoniij closely allied to the potato. 

The tubers, of which the yield is very prolific, originally possessed 
a bitter flavour, but by cultivation and selection this is being much 
reduced and, it is expected, will finally disappear. When once 
established the plant becomes permanent, reproducing itself by its 
roots and requiring but little care or cultivation. Stock are very 
fond of the tubers especially when cooked. The plant apparently 
succeeds best in wet soils. In addition to the large yield of the 
starchy tubers, of which a small experimental plot gave a yield 
equivalent to 40 tons per acre, the flowers yield a perfume resembling 
jasmine. The fruit also is characterised by the possession of the 
same odour. This has been successfully extracted. Several vari¬ 
ations have already been noted in the cultivated specimens, and 
further intelligence will be awaited with interest. 


Special Products Showroom. 

The office of the Special Products’ Expert has been removed t(> 
another part of the Cool Stores, and now occupies commodious apart¬ 
ments at the corner of Spencer and Flinders Streets. Here farmers 
and farmers’ wives, their sons and daughters, and anyone interested 
in any of the special products for which our soil and climate are well 
adapted, will be heartily welcomed. Reliable information will be 
cheerfully given by Mr. J. Knight and his staff on fruit packing, 
fruit preserving, cider making, and the growth of filu'e, perfume, 
and other economic plants. 

The ground floor is devoted to machinery, such as that required for 
treating flax and manufacturing cider. Arrangements have been made 
for giving practical demonstrations in these particular industries. 

On the first fioor each branch of the Department is represented by 
an interesting and instructive exhibit, the timber trophy of the 
Forestry branch being a striking feature. 

Provision has also been made so that leoturettes on ^ruit 
preserving, poultry dressing, etc., may be given from time to time. 
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Instructions to Butter Makers. 

The following circular letters have been distributed by the 
Govermneiit Dairy Expert since the last issue of the Journal :—- - 

WATER IN EXPORT BUTTER. 

At this season of the year I beg to again bring under the notice of all butter 
makers and exporters of butter the subjoined British regulations in respect to Water in 
Butter, and at the same time to state that any Victorian Butter found to contain more 
than 16 per cent, moisture, prior to shipment, will not be stamped with the Government 
Brand or shipped by the Department of Agriculture. 

K CROWE, 

Dairy Expert, 


BOARD OF AGRICULTURE RULES. 

Sale of Butter Regulations 1902. 

The Board of Agriculture, in exercise of the powers conferred on them by 
Section 4 of the Sale of Food and Drugs Act, 1899, do hereby make the following 
Regulations:^— 

1. Where the proportion of water in a sample of Butter exceeds 16 per cent., 

it shall be presumed for the purposes of the Sale of Food and Drugs 
Acts, 1875-1899. until the contrary is proved, that the Butter is not 
genuine by reason of the excessive amount of water therein. 

2. These Regulations extend to Great Britain. 

3. These Regulations shall come into operation on the 16th day of May, 1902 

4. These Regulations may be cited as the Sale of Butter Regulations, 1902. 

In Witness whereof the Board of Agriculture have hereunto set their Ofi&cial Seal 

this 22nd day of April, 1902. 

T. H. ELLIOTT, 

Secretary 


BORIC ACID IN EXPORT BUTTER. 

The attention of all butter makers and exporters of butter is specially directed to 
the Sale of Butter Regulations, 1902, made under Section 4 of the Sale of Food and 
Drugs Act, 1899, which limits the Boric Acid contents of Butter to 0 5 per cent. 

The Imperial Local Government Board’s Annual Report for 1903-1904 indicates 
that 33 Butters were condemned on account of the presence of an excess of 
preservative. 

In order that Victorian Butter shall not figure amongst the list of condemned, the 
Department is not branding nor shipping any butter found on analysis prior to 
shipment to contain over 0*5 per cent. Boric Acid. 

Many preservatives now on the market are pure Boric Acid, and this fact should 
be remembered when the quantity to be added is estimated. . 

R. CRQWE, 

Dairy 
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RAINFALL IN VICTORIA. 

Months of October and November, 1904f. 


By P. Baracchi. 
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SUBDIVISIONAL AREAS OF THE STATE. OF VICTORIA REPRESENTING TYPICAL 
DISTRIBUTION OF RAINFALL. 

A. North-west—Mallee country, including the counties of Millewa, Taila, Weeab, and 

Karkarooc. * 

B. Central West—Including the counties of Lowan and Borung. 

G. Western Districts—Including the counties of FoHett, Dundas, western half of 
Ripon and Hampden. 

I>. South-western Districts and West Coast—Including the counties of Normanby, 
Villiers, Heytesbury, and Polwarth. 

E. Northern Country—Including the counties of Tatchera and Giinbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Ft., Central North—Including the county of Anglesey, the west and northern parts of 
the county of Delatite, the extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

F2. Upper Murray—Districts from Wodongato Towong. 

G. Central Districts North of Dividing Ranges—Including counties of Talbot and 

Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the county of Rodney. 

H Central Highlands and Ranges from Ararat to Kilmore 

I. > South Central Districts on the west and north side of Port Phillip Bay—Includ¬ 

ing the counties of Grant, Grenville, and Bourke, and the eastern parts ol 
, the counties of Hampden and Ripon. 

II. South Central Districts east of Port Phillip Bay, &c.—Including the counties of 

Mornington and Evelyn. 

K. Regmns of Heaviest Rainfall—Including all the mountainous Eastern Districts, 

and'Smith Gippsland. 

L. South-eastern Districts—Gippsland, and cdunties bn the New Soutli Wales Bbr4ar< 

M. ' Extreme East Coast. ' 
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STATISTICS. 

Perishable and Frozen Produce- 

EXPORTS DURING THE MONTHS OF OCTOBER AND NOVEMBER, 
1904 AND 1903 RESPECTIVELY. 


Description of Produce, 

October. 

November. 

1904. 

1903. 

1904. 


Butter .. 

.. lbs. 

' 

4.490,544 

2,424,340 

8,840,918 

6,100 400 

Cheese .. 

,. lbs. 

123,240 

86,432 

123 360 

101,040 

Milk and Cream .. 

., cases 

1,116 

508 

845 

809 

Ham and Bacon . . 

lbs. 

125.280 

69.440 

173.360 

81,600 

Poultry. . 

., head 

3,090 

3.750 

4.368 

7.186 

Eggs .. 

, * doz. 

9252 

4,200 

2.352 

3.400 

Rabbits and Hares 

,. pairs 

153.804 

55,404 

19,104 

49,920 

Mutton and Lamb 

.. carcases 

43.445 

9,855 

122.331 

44,561 

Beef .. 

., quarters 

62 

236 

50 

360 

Veal .. 

.. carcases 

3,044 

310 

3,087 

649 

Pork 

• • <1 

100 

556 

84 

74 

Fruit ,. 

.. cases 

2,194 

2.156 

5,864 

2.838 

Fruit Pulp 

• • »» 

1,174 

5,430 

444 j 

4.209 


DELIVERIES FROM THE GOVERNMENT COOL STORES DURING 
OCTOBER AND NOVEMBER, 1904 AND 1903 RESPECTIVELY. 


Descriptian of Produce. 

October, 

November. 

1904. 

3903. 

1904. 

J903, 

Butter.. 

• » lbs. 

3,936.688 

1,796.200 

6,796.440 

4,725,440 

Milk and Cream .. 

. . cases 

854 

630 

693 


Cheese ,. . 

. . lbs. 

19.588 

— 

348 

— 

Poultry 

«# l3.63,d 

748 

257 

1,893 

m 

Game .. 

.. I, 

— 

— 

— 


Eggs .. 

.. dozen 

1,000 

— 

625 

— 

Rabbits and Hares 

.. pairs 

37,818 

41,248 

5,654 

39.944 

Mutton and Lamb 

.. carcases 

23.522 

5,696 

76,461 

8.8»' 

Veal .. 

.. carcases 

10 

201 

39 

— 

Pork .. 


22 

11 

86 


Beef ,. 

., quarters 

1 

69 i 

8 

m 

Fruit .. 

., cases 

291 

- 70 

180 

.—. 

Sundries .. 

», lbs. 

6.906 ^ 

7.450 

27,311 

5,867 


R. CROWE. 
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ARRIVALS IN MELBOURNE OF BUTTER and Butter ex Cream in Tons 
net, from the different districts of the State for the last 13 months^ as compared 
with the previous corresponding months. 


Months. 

Total. 

1903 1902 

North- 

Eastern. 

1903 1902 

Northern. 

- 

1903 3 902 

Gippsland. 

1903 3902 

Western and 
S. Western. 

1903 1902 

November 

2750 

2049 

622 

430 

201 

94 

943 

787 

984 

738 

December 

2756 

1995 

528 

358 

194 

83 

1026 

860 

1008 

694 


1904. 

1903. 

1904. 

1903. 

1904. 

1903. 

1904. 

1903. 

3904. 

3903. 

January.. 

2220 

1885 

403 

- 362 

150 

66 

917 

8704 

760 

6864 

February 

2047 

1383^ 

407 

904 

170 

514 

844 

814 

626 

427J 

March ,. 

2033 

1371 

316 

312 

356 

27 

938 

740| 

623 

49U 

April ». .. ; 

1167 

9t0^ 

165 

140 

77 

144 

580 

443 

354 

313 

May 

930 

794 

139 

337 

29 

14 

460 

354 

315 

209 

June 

596 

595il 

3054 

116 

29 i 

134 

“239 

213 

222 

251 

J“5y . 


5634 

111 

108 

53 i 

364 

1344 

179 

229 

260 

August 

1063:^ 

641 

300 

163 

1524 

33 

1704 

122 

; 440J 

323 

September 

1894| 

1286 

509 

8234 

i 272 ' 

674 

4274 

217 

1 386 

I 360 

October.. 

2954 

2122 

732 

439 

1 392 ! 

374 

807 ! 

697 

3023 

i 812 

November 

4079 

2750 

9264 

622 

! 480 : 

i 

201 

1357 

i 

943 

1315i 

1 

984 

i 


R. CROWE. 


Fruit and Plants. 


EXPORTS to Australian States and New Zealand only, Inspected 
' __during October and November, 1904. 



Cases or Packages Inspected. 

Certificates Given. 


October. 

November. 

October. 

November. 

Appies .. 

67 

37 

22 

12 

Apricots.. 

— 

12 


2 

Bananas,. 

492 

502 

98 

85 

Cherries.. 

— 

703 


61 

Cucumbers 

72 

102 

28 

36 

Gooseberries 

_ 

160 


26 

Lemons .. 

387 

965 

63 

77 , 

Loquats .. 

14 

5 

7 

5 

Mixed Fruits 

2 

36 

1 

5 

Oranges ., 

1,180 

682 

94 

85 

Passion Fruit 

60 

38 

32 

17 

Peaches .. 

_ 

4 


1 

Pineapples 

140 

204 

59 

56 

Plums .. ' ., 

— 

26 


17 

Tomatoes 

63 

59 

23 

17 

Total Cases, Fruit . * 

2,467 

3.534 

427 

502 

Bulbs 

_ 

2 


2 

Plants •. 

16 

5 

9 

5 ■ 

Totals »* 

2,483 

3,541 

. 

. 436 

509 


J. G. TURNER, 

For C. French. 
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CLOSER SETTLEMENT STUDIES. 

I.—THE IRRIGATED DAIRT FARM. 

By T. Cherry, M.D,, M.S., Acting Director of Agriculture. 

The method by which the small dairy farm may be made the corner 
stone of a successful system of closer settlement is a matteji that calls for 
careful consideration at the present time. If a man is tO' obtain a good 
living from less than loo acres of land, it is quite certain that a new 
problem has to be faced by the farmers of Victoria. The old system of 
working farms of 320 acres and upwards, chiefly by grazing, supplemented 
by a certain amount of cultivation of wheat or oats, will not apply to much 
smaller areas in face of the tendency of the market values of most kinds 
of produce to shrink when periods of ten or fifteen years are made the 
basis of comparison. Under these circumstances, it may be interesting to 
see what can be done with very small areas under modern systems of 
management. 

Flora Hill Dairy Farm. 

This farm, the property of Mr. J. Gumming, is less than 25 acres in 
extent. It is situated i mile south of the Bendigo railway station. On 
it there are kept 30 head of cattle, producing at the present time 60 gallons 
of milk a day. Two horses are always on the farm, sometimes three, and 
there are often a number of calves in addition. These results are so ex¬ 
traordinary that one would expect that there is something novel either 
about the land or the method of working the farm, but this does not happen 
to be the case. The land is the ordinary mixture of clay, slate, and quartz 
to be found oh most of our gold-fields. Outside the fence of this farm it 
seems to be absolutely worthless from the agricultural point of view. The 
herd is far above the average, but the cows might easily be equalled in any 
of our dairying districts. The secret of Mr. Cumming^s success lies in 
the application of water and farm-yard manure in a region of nearly 
continuous sunshine. 

Tile Methods Adopted. 

The farm is divided into six paddocks, averaging a little more than 
4 acres each. One of these was formerly used as a slaughter-yard, so that 
in it there is an accumulation of organic matter from bygone years. But 
this one is not much more productive than the others, and all the paddocks , 
have been brought nearly to the same pitch of fertility, and another season’s 
work will place them all on the same level. The first operation undertaken 
is to break up the surface from four to six inches deep. This can only be 
done after heavy rain, or after the ground has been soaked from the reser¬ 
voir. A good team of horses and heavy plough are required to do the 
work. When the l^hd: has been turned up rough for several weeks, 


757 .' 
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especially in winter, the soil begins to mellow and become more crumbly. 
It then receives a heavy dressing of farm-yard manure, if possible at the 
rate of 40 tons to the acre, This is then ploughed under, and a crop taken 
off the paddock. After a crop of maize has been used for summer fodder 
the paddock is laid down with a nrixture of clovers and rye grass. The 
clovers are chiefly white and red, the latter predominating. At present four 
of the paddocks are laid down to the above mixture, the fifth will be broken 
up in the course of the next thiee months, and the sixth one is carrying a 
magnificent crop of maize. {Fig- 4 -) This crop, which was sown broad¬ 
cast, on 15th October, varies in height from 7 to 10 feet, and by taking 
the average obtained by weighing 4 square yards of the be,st part of it, 
and an equal area of the worst, it was found to be yielding, on 21st 
January, at the rate of 40 tons to the acre. The little grazing paddocks 
carry the cattle for about a week in rotation, and each is then irrigated 
and allowed to rest for three or four weeks. 

Tlie Management of the Manure. 

From English and American sources we know that an average cow 
produces at least 45 lbs. of solid and 15 lbs. of liquid excrement in the 
day. Yalued at the present Melbourne quotation^ for nitrogen, phos¬ 
phoric acid, and potash, this manure (if all the ingredients can be secured) 
is worth I os. per ton. By housing the cows every night in the year, except 
three months in the summer, about half-a-ton a night is secured from the 
30 cows. li is this 135 ions of manure which make all ihe difercnce 
hcitveen success and failure. The cows are stabled, fed, and milked in the 
same shed. The bedding used is wheaten straw. With a little extra care 
both cows and the byre are kept perfectly clean. It will be seen that the 
fertility is kept up by the oldest method known to mankind—a method, 
however, which seems to have been strangely forgotten by most Australian 
farmers. Mr. Gumming also secures a small amount of stable manure 
from the city. 

Irrigation Metiiods. 

Water for irrigation purposes is available from two sources—Spencer’s 
dam (an old mining dam holding about one million gallons) and from the 
Huntly race, a branch of the Coliban water s^upply. The water is pui- 
diased from the race at the rate of id. per 1,000 gallons. For the five 
and a half months ending 19th January, 3,200,000 gallons have been used 
from the race, and Spencer’s dam has been half emptied. The total 
amount used is, therefore, less than 3I million gallons, or the equivalent 
of 7 inches of rain. There was a good rain in October, at the time the 
maize wasi sown, but since that date the weather has been exceptionally 
dry. Yet this amount of water has been sufficient to keep the pa.stiires in 
first class order, and to raise the crop of maize already described. Last 
season, when the rainfall at Bendigo for the six months, October, 1903, 
to March, 1904, amounted to 10 inches, the consumption of water from the 
Goiili^n race was less than one-fourth of the corresponding months this 
season. 

The method of applying the water is the simplest known. The farm is 
situated on the side of a hill, having an average slope of i in 20. Small 
diannels about the size of a plough furrow are dug along the upper side 
Of each paddock, and from these the water is led over the land at successive 
intervals of 30 or 40 feet. In a few cases similar channels have to be made 
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a little way down the slope of the hill, in order to lead the water past low- 
lying areas, and on to the more distant parts of the farm. Very little 
work has been done in order to grade or prepare the land for irrigation. 

It is evident that two questions have to be answered at this point— 
first, why do not certain parts? become waterlogged? and, secondly, why is 
so little water sufficient to do the work? I think the nature of the subsoil 
largely explains both. The slaty rock everywhere comes close to the 
surface, and the layers of the rock are standing nearly vertical. It follows, 
therefore, that as s'oon as the surface soil is saturated, the bulk of the 
water, so to speak, slides down hill over the surface of the rock, while a 
certain amount of it soaks deep into the rock between the layers of the 
rock. It is then safe from evaporation, but still available for the roots of 
the crops. The large additions of farmyard manure wdiich have been 
made to the land all tend to increase the water-holding capacity of the 
soil. Decayed vegetable matter is the most effective agent known for ac¬ 
complishing this object. 

Results. 

Mr. Cimiraing sells practically the whole of the milk retail in Bendigo. 
The average quantity is 55 gallons a day. There is not an opening for 
many farms to be worked precisely on these lines in any one neighbourhood,* 
but there is no reason why one or two such farms should not be met with 
in proximity to every town of 2,000 inhabitants. On the other hand, the 
scope for farms of this kind in. connexion with the dairying industry is 
almost unlimited, and each would comfortably support a family. AveTaging 
the milk at 48 gallons a day and the price at 4d. a gallon, the returns from 
cream alone will amount to £2^2 a year. The skim milk forms the chief 
part of the feed for pigs, and it is a very low estimate to reckon the 
returns from pigs and calves at one-fourth that derived from the 
butter factory. This would bring the gross returns up to ;£365 a year. 
To work a farm in the way described will employ two men at least, and a 
team of two good horses will be required. The special circumstances of the 
Flora Hill Farm require special arrangements'. Three men are employed 
on it all the year round, and the retail price received for the milk is to a 
gieat extent discounted by a wmges sheet amounting to ;^3oo a year. 

It is clear, therefore, that a small irrigated farm in a regicm of per¬ 
petual sunshine can be made to produce sufficient from the soil to keep a 
family in comfort. It appears also that the amount* of labour necessary 
to manage the cows and pigs can be supplied by an average, family with, 
say, an additional hand employed. But on poor land, even with an abund¬ 
ance of water, the chief factor in the success of the scheme is the farm¬ 
yard manure. Without it sunshine and water would lose much of their 
power. The question is not whether, when once established, can a dairy 
herd be maintained, but is it possible to make the land produce sufficient 
to build up the herd from the start? In other words, will it be safe to trust 
to chemical fertiliaers alone? Admitting that much of the value of the 
farm manure is in its unique power of improving the tilth and the water- 
holding power of the soil, I think we may safely assert that the farm can 
be started by the use of fertilizers alone. Each cow will consume (including 
wmste), in a year the equivalent of about 20 tons of grass or green fodder. 
This will remove from the soil approximately 80 lbs. of nitrogen, 30 of 
phosphoric acid,' and 60 of potash. ■ To supply the whole of’this at present 
Melbourne quotatkps will' cost ;^4. Mr. Cumrnmg^s^ dressing of ^4o.tohs 
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of manure furnishes at least 320 lbs. nitrogen, 200 of phosphoric acid, and 
160 of potash. It will be seen that he supplies sufficient for four or five 
crops in one very heavy dressing. Fortunately, however, even in the poorer 
soils there are such immense quantities of plant food that much smaller 
dressings of fertilizers will suffice if there is abundance of water to dissolve 
this food and carry it to the roots of the plants. From experiments made 
last summer, when the rainfall everywhere was abundant, it is shown that 
very satisfactory yields can be produced by dressings of cwt. of super¬ 
phosphate, 1 cwt. of sulphate of ammonia, and | cwt. of potash chloride. 
Such an application supplies 15 lbs. of nitrogen, 36 of superphosphate, 
and 28 lbs. of potash. Its cost is about is. As we have as yet no experi¬ 
mental plots on irrigated land of this character, these figures cannot be 
too implicitly relied on; but they are probably not far from the mark. 
In Bendigo city most of the stable, manure is eagerly secured by the market 
gardeners; but a farmer determined to succe€,d will take every opportunity 
of obtaining a load of any kind of town refuse. The water requirements 
per acre will be from 100,000 to 200,000 per acre, depending on the inci¬ 
dence of the rainfall. These amounts represent 4I to 9 inches per acre, 
and will cost, at id. per 1,000, 8s. 4d. to i6s. 8d. per acre. With arti¬ 
ficial fertilizers and water combined we have to provide for an expenditure 
of from 30s. to 40s. per acre. 


Suggested Details of tlie Sdieme. 

Suppose* 20 acres be taken in hand in March, the first work would be to 
grub the few saplings on the land, and flood it with water, previously 
ploughing a few light furrows nearly horizontal along the hill-side to 
check the water funning down too fast. As soon as the soaking will admit 
of doing it, the land should be deeply scarified or subsoiled; ploughed, 
and harrowed down to a fine tilth. There may be plenty of stones' and 
fragments of slate lying about the surface, but one advantage of this dis¬ 
trict is the. fact that the surface clay loam does not puddle very easily. 
The land then requires a dressing of | cwt. each of superphosphate and 
sulphate of ammonia, and a crop of oats and peas sown broadcast 
together, harrowed in. Such a crop will grow quickly all the winter, and 
would furnish a considerable amount for grazing off, but I think it would 
not be advisable to buy any cows just yet. If things turned out well, a 
small stack of hay would be the result,, and should be cut as early as 
possible. If a comparative failure^, it should be ploughed in as green 
manure. In any case, flood the 20 acres again in October. Plough the 
land at once, broadcast the remainder of the fertilizers, viz., i cwt. super., 
and I cwt, each sulphate of ammonia and potash, and sow with maize, or 
perhaps 10 acres maize and 10 acres amber cane or Japanese millet, both 
drilled in, if the implements are available. There are two reasons why I 
suggest two^ crops instead of maize alone. First, there is less risk of a 
complete failure,' and secondly, the earlier maturing crop may be consumed 
first, and half the land laid down to clover and rye grass. If the land 
is still rough and cloddy, I should recommend that successive sowings of 
mmze be made over the whole area. As soon as the green summer crop is 
ready to cut for fodder, a few cows may be purchased, and the farm will 
begin to return something towards the working expenses. With a res^ly 
good crop of maize, the success of the scheme will be ass'ured. When the 
first of the grazing paddocks is available for use, the cows may be increased 
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cautiously, aitd the pig begin to earn his quota. The property could then 
be worked exactly on the lines adopted by Mr. Cumming, who has him¬ 
self no doubts as to the success of the plan. An alternative scheme would 
be to have lo acres grazing, 5 acres lucerne, and 5 acres under maize for 
a summer, and peas and barley for the winter crop. When the manure 
from the cows and pigs becomes available, apply every particle of it to 
the cultivation paddock. As soon as one of the grazing paddocks shows 
signs of giving out, break it up to use it for crops for a, year or two, and 
lay down the previous cultivation paddock to grass. Wr. Cumming’s 
present mixture is:—red clover, 2 Ibs.q wdrite clover, i lb. ; alsike clover, 
I lb.; Italian rye grass, 15 lbs.; prairie grass, 5 lbs. He sows his' maize 
about 2 bushels to the acre broadcast. 

Finances, 

The expenditure on 20 acres worked in this way approximately as 
follows for the first year: — 

Ploughing, subsoiling, and sowing (peas and oats) ^$0 

,, second crop (maize, &c.) ... ... 20 

Fertilizers for both crops ... ... ... 21 

Water at 200,000 gallons (9 inches) per acre ... 17 




During the first year the cultivation could in the centre of a large 
farming district be done by contract. Fencing, building, a small garden, 
and making preparations for the cows and pigs wdll give the settler plenty 
of occupation, but, during part of the time at least, he could work foi 
wages, and thus reduce the cash expenditure. As s'oon as the live stock 
began to yield returns, a good horse and a few implements will be neces'sary, 
because success depends upon doing the right thing at the right time. For 
a farmer to depend on hired neighbours is precarious. When the first 
summer crop is assured, the settler will be fairly safe. The next expen¬ 
diture must come—^the building of the home, cow house, piggery, &c., and 
purchase of eight or ten cows and pigs. Ait this juncture, at least ;j^oo 
should be available. The cash returns ought now to average from ids, 
to ;^2 IDS. per week. With the attainment of this! position, the future is 
safe, and probably each individual will develop along slightly different 
lines. One thing, however, is certain—Mr. Cumming has made a complete 
success of his small farm, and with such an object lesson to refer to, 
adjoining settlers should be able to reach the same goal. 

The income from a small holding such as this may be further increased 
by keeping poultry and planting a small orchard. 

These and other matters deserving attention will be dealt with in sub¬ 
sequent articles. 
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NATIVE'FODDER PLANTS. 

By G, H. Adcock, F.L.S. 

I. 

SALTBUSHES. 

The severe and prolonged drought through which the Australasiaiii 
States passed during recent years has emphasized the necessity for the cuh 
tivation and preservation of suitable fodder crops, and perhaps, also, has, 
pointed out more forcibly than anything else could have done the impor¬ 
tance of the conservation of drought-resistant forage plants. 

In a country of such wonderfully recuperative powers as ours, we are 
too prone to forget the lessons of the drought as soon as seasons of abun¬ 
dance again favour us, as at present. But even the most optimistic of us- 
must readily admit that seasons of drought, and consequent scarcity, are 
bound to recur. It therefore behoves us to conserve such useful plants 
as we have, and also to extend the area devoted to them Thus in no small 
degree we may increase the carrying capacity of our pastures, and at the 
same time make reasonable provision for dry years. 

Causes of Scarcity and Extermination. 

In too many instances the overstocking of pastures has resulted in the 
extermination from their natural habitat of those endemic plants which 
Nature, in her own singularly quiet but effective way, had proved during; 
generations most suitable to withstand intense heat, or survive prolonged 
drought. One can hardly estimate the injury done by this overpasturing. 
Valuable native grasses have been completely eaten out. Useful shrubs, 
and small trees, unable to withstand the constant denudation of their 
foliage (combined with the injurious effects of the trampling of large flocks, 
of sheep or herds of cattle on such brittle-wooded plants as many salt- 
bushes), have rapidly disappeared. Even larger trees, whose height would 
naturally protect them from browsing animals, have been ruthlessly cut 
down in times of scarcit)’, and the more valuable they are as forage, the 
more imminent is the danger of their actual extermination. Nor can we 
overlook the injury done by the depredations of rabbits, which eat out 
herbaceous and bark larger species. 

Immigrated plants, often of doubtful value, have been introduced, and 
too often have crowded out the rightful vegetable possessors of the soil. 
These unwelcome intruders, from their want of adaptability, and not 
being acclimatized to the almost torrid heat and desert-like dryness of our 
northern areas, speedily wither on the first approach of summer, and, dis¬ 
appearing before the sirocco blasts of our hot winds, leave the earth prac¬ 
tically bare. 

It is proposed to give from time to time brief notes of some of our 
indigenous plants most eligible for the conditions alluded to, and thus 
prominently draw attention to a phase of a much-neglected subject. 

Owing to their neglect, the Romans had to pay very dearly in the end 
for a fractional part of the Sibylline books, as a number were destroyed 
each time their purchase was refused. The negligent invariably pay dearly 
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for their neglect. Every year we procrastinate or dally with this or anv 
other agricultural question is a year irrevocably lost, for which we must 
pay a portion of our national prosperity. We may thus have to pay too 
dearly in these matters for our apathy. 


Value of Saltbush in Arid and Saline Eegions. 

Standing out prominently among vegetation suited to the conditions 
implied are the saltbushes. As pointed out by Baron von Mueller, F. 
Turner, and several other writers, there is no doubt that the characters 
of Australian wool and meat are due to these and other native fodder 
plants and grasses. Not only are saltbushes able to resist extremes of 
drought, but they have proved invaluable in producing copious herbage 
on lands too saline or alkaline to produce other fodders. Thus they 

materially aid in the reclamation of arid and profitless wastes. Countries 

bordering on desert, or possessing such arid and unproductive territory, 

are giving great attention to the growth of Australian saltbushes and other 
plants. In California, South Africa, Algeria, India, the matter 
has been taken up systematically. This compares unfavorably with 

our own unconcern. We may yet have to send abroad for seeds' of 
suchf useful endemic plants as those under discussion, for i^i some of 
the countries indicated the growing of saltbush seed is now a recognised 
industry. 

In South Africa packages of seed, as large as wool bales, are sent 
inland to improve the pastures, and in California seed is produced by the 
ton. As pointed out long ago by Maiden, hlany plants in the interior 
preserve their vitality through long periods of drought, by means of their 
large tap roots, which are storehouses of starch, and other nutritious 
material, and which' are the reserves which enable the plant to push forth 
its leaves, and continue its cycle of existence, when rains and favorable 
conditions presenit themselves.^’ He cites an interesting example of a 
large root found belonging to a species of saltbush. Containing, as they 
do, a relatively large proportion of saline matter, and consequently not 
being so susceptible to fire as many plants are, it has been suggested that 
they might, with good reason, be grown in protected strips on our extensive 
:grass lands in northern areas to act as fire-breaks in time of the abundance 
of natural grasses. The very luxuriance of growth of the latter is an 
element of extreme danger from fire when dry, and thus very inflammable. 
In time of drought, and its resultant scarcity of grass, these fenced-in 
strips of saltbush would be a very valuable standby. 

Where they grow naturally saltbushes have proved of immense value 
to the pastoraiist, not only as fodder, but as acting beneficially on sheep 
affected with liver rot or fluke, and other allied parasites. This has been 
long known, and the beneficent effects may be due to two causes. The 
flukes' themselves are actually affected by the saline matter itself contained 
in the foliage eaten, and the habitat of the Salsolace^ is not so suitable 
to the occurrence of the various moliusca, which recent science asserts, 
act as Hosts to the Distoma in the earlier stages of their Hfe-history. 

Saltbushes may be readily propagated by seeds or cuttings. The seeds 
of many are provided with a spongy covering, which not only assists in 
their dispersal, but also in times of sparse rainfall is enabled to temporarily 
retain moisture to assist germination. In many species, Nature seems to 
have provided that ''many seeds do not germinate at once, even under 



118 


Agricultural Journal of Victoria. 


favorable conditions, and reserves are apparently held over for future 
germinations. This provision of Nature prevents the destruction of all 
the seeds by sprouting after conditions favorable to germination, but not to 
the after development of the plant.’' (R. W. Peacock.) Such a device is 
well known in Xanthium. 

Botanical Position and Descriptions. 

The saltbushes were included by the late Baron von Mueller in the 
natural order S'alsolacese. The name is in allusion to the salty character 
of the plants, as is also indicated by the popular name of that section we 
are discussing. They belong to a gfoup of plants known to botanists 
as Halophytes, because they are found growing naturally within the 
influence of salt water. Hence we find saltbushes generally prefer to 
grow near the seashore, along salt marshes, or in dry saline country. 
Under the latter conditions, we frequently And them growing extensively 
in the dry and saline tracts in the interior of Australia, and thus proving 
of inestimable value. 

Many botanists, however, classify the saltbushes and allied plants in 
the natural order, Chenopodiacese, -which is literally translated in the 
common English name, goosefoot.” These names, both scientific ajid 
popular, -were given because the leaves of some species included in the 
order, have a fancied resemblance to the web feet of* those well-known 
aquatic birds. 

The order is a widely distributed one, and is found all over the world, 
though not largely represented in the tropics. Some species possess a 
fetid odour. With us Rhagodia hastaia reminds forcibly of the smell of 
stale fish, and several are by no means attractively fragrant. 

The French use one species of Atriplex as spinach, under the name 
of arrocJie. This has probably been corrupted into ^^orache,” the popular 
English name of the same species, A. Jiortensis, which is occasionally 
eaten under the name of mountain spinach. 

Saltbushes, like all other plants, respond to more generous treatment, 
and we find the advantage of cultivation. Comparative analyses of culti¬ 
vated and uncultivated plants are distinctly in favour of those that receive 
cultural care. Such show an increased percentage of digestible food 
and protein compounds. 

I enumerate some of the saltbushes I have grown experimentally. The 
botanical descriptions are mostly taken from Baron von Mueller’s Native 
plants! of Victoria succinctly defined.” All here described are endemic to 
our own as well as the adjoining States. Several of our saltbushes belong 
to the genus Airiflex. This name was already in use by Pliny, and is 
considered to be probably a corruption of AntJwafliaxis^ its early Greek 
name. Other etymologists consider it is from the Latin ater —dead black, 
flexus —woven, and is* in allusion to the sombre colours, and interlacing 
habit of the earlier known species. 

The genus Rhagodia obtains its name from the Greek, and refers to 
the characteristic berry-like fruits. The popular name of an English 
representative is sea-berry. 

Airiflex semihaccatum. —R. Brown, The Half-berried or Trailing 

Saltbush. 

Botanical description : Herbaceous,perennial, procumbent or ascendant, 
almost glabro-us or somewhat powdery-scaly; leaves oblong, or somewhat 
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lanceolar, or wedge-shaped, or verging into an oval form, -usually toothed; 
flowers of both sexes on the same plant; male clusters in the upper axils, 
accompanied by a few female flowers; sole female clusters in the lower 
axils; fruit-calyx rhomboidal, 3-nerved; its lower half entire, succulent 
and red; its lobes flat.” (Mueller.) 

In my experimental plots this trailing species has wandered considerably 
beyond its original limits, and has formed a dense mass of palatable 
herbage, to which sheep especially are particularly partial. Cattle also 
relish it, and horses eat it. This is a deeply-rooted plant, and in 
Californian experiments was found to penetrate the hard pan” and 
luxuriate in alkaline soil. Analyses by Jaffa show a high percentage of 
albuminoids. The plant grows rapidly after being cut, and yields several 
cuttings in a season. When chaffed, it forms a valuable addition to 
ensilage. (Cherry.) The specific name is in allusion to the ” half- 
berried,” or somewhat one-sided fruits- It has been extensivelv grown 
in other countries. The prolific character, drought-resistant qualities, and 
copious yield of nutritious and palatable fodder, have rendered this species 
one of the most popular and most eligible for extensive cultivation. In 
America it is largely grown. Professor Hilgard, of California, informed 
the late Baron von Mueller that one company was furnishing several tons 
of seed of this saltbush per year. 

Atriflex nummidaritim. —Lindley. Old ]\Ian or Cabbage Saltbush. 

Botanical description : Shrubby, erect, scaly-grey j leaves large, round¬ 
ish or rhomboidal, rarely halberd-shaped, entire, or toothed; flowers of each 
sex nearly all on separate plants; the clusters) in dense paniculate terminal 
spikes, some of the female flowers in axillary clusters; fruit-calyx, some¬ 
what turgid: its segments from triangular-oval to roundish or cordate.” 
(IMueller.) 

This is a tall species! reaching lo or even 12 feet in height. Though 
so shrubby in habit, it yields 90 per cent, of edible matter (Dixson), of 
which sheep and cattle become very fond. During a recent trip through the 
districts near and ‘beyond the Murray, I was pleased to see plants cultivated 
in station and selectors’ gardens. This species seems to revel in drought, 
but suffers as all the others do if eaten too closely, when it cannot furnish 
seed sufficient to provide for its natural extension. The forage yielded is 
nutritious and fattening, and it proved extremely valuable to the fortunate 
graziers who had a supply during the recent drought 

The specific name refers to the coin-shaped or roundish leaves, while its 
popular name, Old Man ” saltbush, is said to refer to its hoary appear¬ 
ance, and, indeed, it is grey-looking enough. In. some parts it is known 
under the name of '^Cabbage” saltbush, from the relatively large-sized 
leaves. This saltbush should not only be carefully conserved, but also 
extensively planted in dry and saline country. 

AirifUx vesicarium. —Reward. The Bladder Saltbush. 

Botanical description : '' Shruibby, erect, scaly-grey; leaves from oblong 
and lanceolar to roundish-oval, entire; clusters of male flowers in terminal 
spikes, of female flowers axillary; fruit-calyx membranous; its segments 
roundish, each almost doubled by a large inflated dorsal appendage.” 
(Mueller.) 
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The sipecific and popular names of this valuable saltbush refer to the 
bladder-like fruit coverings. Before the seed vessels are quite ripe they 
make a report when trodden on. This plant seeds freely, and has been 
grown somewhat extensively in France, Algeria, and other countries. From 
its appearance, being covered with white scaly dust-like particles, this is. 
sometimes called the small white saltbush. It was regarded by IMueller as 
one of the most fattening and most relished of all the dwarf pastoral salt- 
bushes of Australia'’ My own experiments during the recent drought fully 
confirm its wonderful resistance to drought, and its ample yield of 
forage. 

Seed is produced freely, and, like other shrubby species, this 'saltbush 
may readily be reproduced from cuttings. This is a very desirable species 
for dissemination, and in dry seasons would well repay for any attention 
bestowed. 

Atriplex kalimoides, —Lindley. The Halimus-like Saltbush. 

Botanical description; ‘^Almost shrubby, ascendant or erect, scaly- 
grey ; leaves from lanceolar and oval to rhombo-idal, mostly toothless; 
flowers of both sexes on the same plant, in axillary clusters, mixed or solely 
females in the lower clusters, or some solitary; fruit-calyx large, spongy^ 
turbinate or almost hemispheric, its summit depressed and acutely margined 
or appendiculate, the lobes reduced to minute teeth, the orifice almost 
closed.” (Mueller.) 

This species was one of the plants discovered during Sir Thomas Mit¬ 
chell's first expedition, and is admirably adapted for growth amid des'ert- 
like surroundings, being found naturally over wide areas of the saline desert 
interior. 

It is occasionally known as the ‘'Mealy or Gitey Saltbush,” and is fat¬ 
tening and palatable. The plants I grew experimentally produced a re¬ 
latively large amount of fodder and abundance of seed. This is a some¬ 
what shrubby species, of which sheep and cattle are very fond., The seeds 
germinated readily, and the plants grew luxuriantly. This is a very desir¬ 
able species for cultivation, as well as for conservation. 

Atriplex leptocarpum —F- v. Mueller. The Slender-fruited Saltbush. 

Botanical description: “ Herbaceous, perennial, procumbent or ascend¬ 
ant, scaly grey'downy; leaves from oblong and oval to rhomboidal or almost 
wedge-shaped, unequally toothed or nearly entire; flowers of both sexes on 
the same plant, in axillary clusters or short spikes, mixed or solely females 
in the lower clusters; fruit calyx oblong-tubular, veined, open only on the 
oblique-truncate or acute apex.” (Mueller.). 

The plants I have grown experimentally seem absolutely unaffected by 
drought or heat, thus bearing out the late Baron, von Mueller's statement 
regarding the remarkable drought-resistant qualities of this species. Several 
cuttings may be made each season, as it rapidly grows again. It yields 
seed most abundantly, and could consequently be easily disseminated. 
Cattle, and particularly sheep, are very fond of this much-branched, half 
trailing saltbush. For this reason, as well as from its many good qualities, 
it is justly regarded with very great favour, and deserves greater recognition 
from pastoralists in districts subject, to drought. 

The specific and popular names refer to the slender seed vessels or fruits 
which are so copiously produced by this useful and valuable species. 




THE HALFBERRIED OR TRAILING SALTBUSH. THE NODDING SALTBUSH. 

{Atriplex Hcniibaccatiim.) {lUiaifodla nutans. 
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Rhagodia nutans, —R. Brown. The .Nodding Saltbush. 

Botanical description: ''Herbaceous, prostrate or somewhat climbing; 
branchlets weak; leaves opposite or some scattered, on slender stalks, flat, 
from halberd-shaped to almost lanceolar, or even linear, acute, neither large 
nor very succulent; flowers in short spikes or panicles or clusters, usually 
with two or three stamens; fruit bright yello’w or red.^’ (Mueller.) 

This; little trailing saltbush is widely distributed throughout our own 
and others States naturally, and remains fresh and green when all the grass 
has dried up. Both sheep and cattle are fond of the foliage and slender 
branchlets. It has been found in Californian experiments to succeed in 
saline soils, and its roots penetrate the " hard pan.’^ The yield is good, 
and the whole of the plant is edible. The prostrate varieties of saltbush 
cover the ground and so retard evaporation, while the more shrubby species 
often provide a mulch of fallen leaves, which answers the same purpose. 

As is the case with other succulent fruited plants, the little red or yellow 
berries are apt to deteriorate and lose their power of germination if packed 
so that fermentation and decomposition can take place. 

Owing to its wide distribution and free seeding qualities, this useful 
little plant might easily be fostered, and its usefulness as a fodder plant 
extended. The specific and popular names are in allusion to the nodding 
flower spikes. 

Rhagodia hast at a. —R. Brown. The Hastate-leaved Saltbush. 

Botanical description: "Undershrub of 2 or 3 feet, green or 
white when young; leaves opposite or alternate petiolate, ovate-hastate, 
the basal lobes obtuse, under i inch long; flowers clustered on simple or 
slightly-branched spikes; fruit red | line diameter.^’ (Bailey.) 

The " wood of this species, as well as ether shrubby saltbushes, re¬ 
tains its vitality for a considerable time. Some years ago I had specimens 
sent me, by post, from a remote State for identification. As I was away 
from home when the packet was delivered, it was placed with the corre¬ 
spondence on my desk. The objectionable odour, reminding of decompos¬ 
ing fish, which is characteristic of this species, soon asserted itself, and on 
my return some days later I found the offending package relegated to an 
out-building. Yet even after this delay the cuttings grew. 

My correspondent (P. C. Browne) assures me that stock become very 
fond of this saltbush, and even prefer it to others. It will thrive amid 
almost unparalleled drought, and is highly commended owing to this and 
its fodder-yielding and fattening qualities. With its prettily-shaped, 
silvery foliage, and red berries, it makes quite an ornamental shrub for 
the garden in dry situations, and has also been utilized for edging with 
excellent results. The species name refers to the shape of the leaves re¬ 
sembling that of a spear or the ancient halberd. 
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HALF-YEARLY REPORT OF THE STOCK BRANCH- 
PERIOD ENDING 31st DECEMBER, 1904 

By J. R, Weir^ Chief hisfector of Stock, 

The period under review has, with the exception of mortality in pigs in 
some districts, been one in which the major portion of the State has been 
comparatively free from disease. The rainfall in many districts, though 
somewhat delayed until late in the season, was for the State up to the 
average. In consequence, however, of its being so long delayed and then 
followed by a dry spring, the crop’s* in many districts suffered, while in all 
the growth of straw was not so gfeat, and the yield of grain will not be 
so heavy as last year. The use of artificial manures and improved methods 
of culture, and seeding, with a normal rainfall, must of neces'sity insure 
a fair yield. 

By comparison with the previous) year, the grass though equally plenti¬ 
ful has been less nutritious, and, further, on account of the intense heat pre¬ 
valent during the latter portion of December,, followed by disastrous bush 
fires, the milk supply will in but few places be much further prolonged. In 
connexion with bush fires a seeming coincidence isi that they do not appear 
to be prevalent until holiday time, when thoughtless would-be sportsmen 
wander at will with lighted pipes through the dry grass in search of game. 
This is the more patent when some of the parties have been smoking cigar¬ 
ettes, thoughtlessly cast away their lighted butts, and the result is but too 
often the destruction of miles of grass, crop, and intervening buildings. 

Horses. 

With the exception of a mild attack of skin disease in some few isolated 
cases, which yielded readily to treatment, these animals have not been sub¬ 
ject to any epidemic of a severe nature. Bots appear to have caused but 
little trouble these past six months, only one case having been reported, and 
it is satisfactory to note that it at once yielded to treatment. Anthrax, in 
two instances, caused the loss of some animals. 

Cattle. 

AMhrax .—Two outbreaks have occurred during the last six months, but 
luckily in each case the contagion extended no further than the primary 
field of infection. In each of these cases the origin cannot be traced, and 
here it would be well to warn stock-owners that while the use of bone-meal 
is decidedly an advantage in assisting animals grazing on lands deficient in 
earthy salts, its use is fraught with grave danger as a disseminator of 
disease, unless the bones have, previous to their being crushed, been subjected 
to a steam pressure of at least 40 lbs. to the square inch for a period of at 
least four hours. By this treatment all infective bacilli will be destroyed, 
and when it is borne in mind that the bones from which the meal is ob¬ 
tained are gathered up promiscuously by collectors, from all possible 
sources, many of them from animals which have succumbed to disease, it 
becomes the more apparent that stock-owners should exercise great care by 
using only meal obtained from bones which have been subjected to the pre¬ 
scribed treatment, 



Half-yearly Report of the Stock Branch. 


123 


Pleuro-fnemnonia .—Six cases’ of this disease have been recorded during 
the past half-year, but in no instance did the disease spread bevond the 
herds in which it was first found. In connexion with an outbreak of this 
disease on a holding, upon the discovery of which the owner offered some 
of the affected animals and contacts for sale in the public yards, a prosecu¬ 
tion was instituted against him by the district inspector for having offered 
diseased animals for sale, with the result that he was fined fto, with fio 
I os. costs. Owners' should, on all occasions, report any outbreak of 
disease in their stock, as failure on their part to do so, renders them liable 
to a penalty not exceeding fioo. 

Tuberculosis .—By returns received from the various border and district 
inspectors it would appear that the number of animals so affected is much 
on the decline. This is satisfactory to note, as the ravages made by this 
insidious complaint on man and beast alike are very marked. In the" light 
of recent scientific research, wherein the identity of the human and bovine 
tuberculosis are sb close, it is pleasing to record the decline or extirpation 
of this disease in our dairy herds, the more so when it is asserted on high 
authority that it is highly probable many of the cases of Tabes Mesenterica 
(tuberculosis of the intestines) in children are brought about bv an infected 
milk supply. Hence the urgent necessity existing to prevent this state of 
affairs, and insuring a healthy milk supply by the destruction of affected 
animals. 

Actinomycosis .—But few cases of this disease have been recorded, and in 
aggravated instances, when necrosis was great and hope of treatment 7 iil, 
the animals were destroyed. For offering animals affected with this disease 
a grazier was fined ;^io, with £^2 5s. costs. Post-mortem examination in 
these cases showed the jaw bones to be completely destroyed, and the 
animals should have been killed months before they were. 

Criffles .—From various localities reports of the prevalence of this con¬ 
dition have been received, but as this is clearly the result of the pastures 
being deficient of material adequate to build up and maintain the osseous 
framework of the skeleton, resort must in such cases be had to the use of 
artificial food which is markedly rich in phosphoric acid. For this pur¬ 
pose crushed oats and bran, with the further addition of phosphate of lime, 
is highly commended. 

Pneumo Enteritis in Calves .—This disease has caused great mortality in 
calves in very many portions of this State, and an article bv Mr. A. W. 
Curlewis, District Inspector of Stock, Dandenong, who has had considerable 
experience with it in South Gippsland, will be found on another page, 
which deals exhaustively with the subject, giving symptoms, treatment, 
together with copy of bacteriological report by Dr. Bull on the various 
specimens submitted to him. At the outset, I wdll remark this is an infec¬ 
tious disease, and in the main, directly traceable to dirt. While owners of 
infected animals may adopt every precaution possible, a former owmer of 
the property may have been careless, and having lost some of his calves 
took no care to destroy their carcasses or droppings, and the contagium re¬ 
mained. Or, it may be, the calves of a neighbour, in whose herd disease 
prevails, are grazing along the roads and lick his calves through the fence, 
and draw the bacilli into the system by this means, or probably, as in the 
case of swine fever, the contagium is carried on the clothing, as it has been 
proved to be highly infectious. Dairymen should remember absolute clean¬ 
liness is the sine gua non in all mjatters affecting their business. Their 
utensils to receive milk from the cow, to convey it to and from the factory or 
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creamervy or from which they feed their calves or pigs, as the case may be, 
must be clean. Troughs should be scrubbed out with soda and warm, water 
once or twice a week at least. Casks should be similarly dealt with, and 
each day when emptied should be washed out with clean water. The use 
of the various articles used as preservatives—formalin, saltpetre, carbonate 
of soda, boracic acid—cannot be too strongly condemned. Each is bad 
enough in itself and unnecessary, but when compounded together in the milk 
tank at the creamery or factory, the result is a mixture on which it is no 
wonder calves do not thrive, but that they survive. 

The use of skim milk so impregnated with chemicals tends, in the first 
case, to induce flatus and ulceration of the intestines, forming receptacles for 
infective and destructive micro-organisms to thrive and develop in, which 
would under ordinary conditions probably not obtain a footing, or, even if 
they did, would be destroyed by the gastric juices, and thus rendered harm¬ 
less. 

Slieep. 

Maggot Fly ,—Complaint having been made at this office by a gentleman 
largely identified with pastoral pursuits of the losses and inconvenience to 
which owners Avere subjected by this pest, the various inspectors (Border and 
District) were asked to furnish reports on the prevalence or otherwise of 
this fly in their district, effects on the sheep, probable average losses annu¬ 
ally and the varieties) of sheep most affected. As the result of these in¬ 
quiries, I find that the Maggot Fly is unknown in Gippsland, but is fairly 
prevalent in the northern areas, more especially in the vicinity of river flats 
or timbered country, and on the higher reaches of the Murray River, on hills 
and uplands. Lambing ewes s'eem to be anost affected by it, as they become 
infested Avith the ova in the vicinity of the Amh^a, anus, and doAvn the hind¬ 
quarters to the pelvic region. Heavy-fleeced merinoes seem to be affected 
most by this fly, their fleece affording such excelleht shelter for the eg^s, 
and development of the laiA^se or pupse. While the losses, from Avhat can 
be learned, do not aggregate more than 2 per cent., they Avoiild be very much 
more Avere the flocks not carefully watched and dressed. The dressing used 
to combat this maggot varies to a great extent Avith the ideas of the oAvners, 
some using any of the various dips, and of A^arying strengths, Avhile others 
use kerosene and water and Stockholm tar Avater. Prior to the use of any 
of these preventives, all dags are shorn off, so as to reduce the cover for 
the pest, and at the same time allow of any damage being seen. While 
the treatment is, I am informed, effective, owners object to the necessity of 
having to knock their 'sheep about, as in the case of eAves in lamb there is 
tile further danger of their aborting. But not eAves alone are infected; 
wethers are liable to become infected. What is actually required is a dip, 
Avhich, while not destroying the quality of the AAmol, would be nocuous to 
the ova of the Maggot Fly, which are deposited in the fleece of the sheep. 
After tAventy-four hours these ova develop into larvse, and while in this 
stage the head is provided with two mouth hooks, and a ridge of fine 
rasp-like spines around the centre of each segment, Avhich by expanding and 
contracting, enables them to crawl quickly among the wool. The maggots 
moult twice, are legless, and remain in the larval stage for about a fortnight, 
although Aveather conditions may someAvhat hinder their further development 
a little longer.^^ (Froggatt.) The fly may lay, it is estimated, over 500 
eggs in the season, so it is easfy of comprehension the source of annoyance 
this pest must prove to the sheep in infested localities, if even only a small 
percentage of the eggs reach the pupal stage. 
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Itch in Sheep .—^From the Western District a complaint came that sheep 
in certain localities' were subjected to great irritation and annoyance from 
this source, and that one owner had suffered a heavy loss through this 
cause. jMr. Cother was accordingly instructed to investigate the case, and 
he ascertained that a number of lambs' had been lost, through ha\ing been 
given a drench which poisoned them, and that itch was in no wav con' 
cerned in bringing about the mortality, in fact that it was not causing any 
loss or annoyance. 


Swine. 

Unfortunately the past half-year has shown a marked recrudescence of 
swine fever and swine plague in one or other of their varied forms. It 
was hoped that the disease was checked at the close of the previous half- 
year, but in new' centres it manifested itself with marked virulence, entailing 
great losses in some cases. As the result of inquiry and investigation, it 
transpires that the source of infection is in every instance directly traceable 
to animals brought from localities in which the disease raged during the 1903 
outbreak. Owmers in many cases at that time lost a number of pigs, and 
did not report the occurrence, neither did they take any measures or adopt 
any precautions to destroy the contagium, and without disinfecting their 
styes (after allowing them to remain idle for a time) again re-stocked them. 
The result was as might be expected. Sufficient time not having elapsed to 
cause the destruction of the bacilli, re-stocking the styes simply meant fresh 
victims, and owmers finding that the animals were again dying, got rid of 
the contacts, thus shirking their responsibilities, and in addition to entailing 
losses on the purchasers of their rejects, they disseminated the diseaste reck¬ 
lessly broadcast. It is to be noted that in the new centres owners’ readily 
took alarm, when it became manifest that their pigs were not what they 
should have been, informed the inspector of stock, with the result that the 
new centres have, in every case, been subjected to a thorough disinfection, 
and judging by results attained in other localities which, when on the occa¬ 
sion of the previous outbreak, were rife with disease, are now^ free from it. 
The Warrnambool district furnishes abundant evidence of this, as at one time 
it was a perfect hot-bed. No outbreak has occurred for many months'. This 
isi attributed to the measures adopted to deal with the contagium, such as 
where the piggery was good, strict disinfection, uprooting the floors, im¬ 
proving the drainage, and in many cases the burning up of the old stves, 
disinfection and incineration of bedding and excreta. The means justified 
the ends to be obtained, as the results! have shown. Too strict attention 
cannot be paid to the drainage and cleanliness of the styes. Pigs require 
■warmth and shelter. Light is absolutely essential, as it is a cleansing agent 
and bactericide. The drainage should be perfect, as it is of little use if it 
is allowed to run from the styes and remain in close proximity thereto, thus 
affording a medium for the development of organisms deleterious to the w^ell- 
doing of the pigs. The matter of food should receive much greater concern 
than it very often does in too many cases. Anything is considered as being 
quite good enough for this animal, provided only that he can be brought to 
eat it, by any means short of absolute starvation. I have previously drawn 
attention to some of the chemicals that are used to preserve separated milk, 
and one of these (saltpetre) acts as an irritant to the intestinal tract of the 
pig, even though only a small quantity be supplied him. The condition of 
the tract is thus left in a similar state to that of the calf which offersTrom 
its effects, and the train of circumstances is in a marked degree identicak 
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Inspectors’ Work. 

Reference to reports of the various inspectors of stock will show that all 
have been actively engaged with their various duties throughout the period 
under consideration. Border inspectors, whose work brings them in touch 
with the anthrax-suspected or infected portions of New South Wales, have 
to keep themselves thoroughly posted in the various routes leading to their 
crossings, also to be on the alert for cases of anthrax occurring in their 
vicinity. 

A district inspector’s work comprises attending to reports of disease in 
his district, supervising the various markets, and each has a considerable 
area to travel over, the districts being very large. 

Ofice Staff .—Ordinaly clerical duties pertaining to the office, inspecting 
animals for shipment and arriving by sea, quarantine of foreign stock, and 
clipping of foreign sheep, as also s'upervising the dipping of sheep for 
Tasmania, which State lias by recent Order in Council enacted that all sheep 
intended to be introduced into that State must be dipped prior to shipment 
in an arsenical dip, to insure their being free from ticks and lice j failing 
their being accompanied by such certificate, shippers ar-e liable to a penalty 
of 

Temforary hisfecfors .—These inspectors having been appointed for the 
purpose of checking outbreaks of swine fever, their work has been confined 
strictly to that end, and the result has been most satisfactory. 
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MORTALITY IN CALVES.—PNEUMO-ENTERITIS, ETC. 

* By A, W. Ctirlewis, hispcctor of Stock. 

Causes of Mortality. 

A great deal of mortality has occurred amongst calves in South Gipps- 
land this steason (1904-5). Some owners have lost nearly all their calveSj 
and many others a large percentage. 

The mortality is doubtless due to a variety of causes, but chief among 
them is the complaint or disease under special notice. 

A good deal of blame may be laid to the door of careless and injudicious 
feeding, the use of separated milk which has passed through foul pipes or 
tanks at the factory, or has been kept in and fed to the calves from unclean 
vessels. Much greater care should be taken in these matters, the pipes and 
t.'inks at the factory should be cleansed frequently and disinfected from 
time to time. Similar precautions should be observed on farms where the 
home separator is used, hlilk not used should not be allowed to accumulate 
in receptacles from day to day. Another cause of calves doing badlv is 
their being kept in poor sheds or old pig-styes, and in small paddocks which 
are at times' used for pigs also, or in which they are crowded and the pas¬ 
ture consequently becom'es stale and contaminated. 

Calves should never be kept in the same paddock with pigs, or through 
which the drainage from pig-styes or paddocks runs; and unless a fairly 
large paddock is used, s'ay five acres/ for every fifty calves, two should be 
provided, so that one may be spelled at intervals. 

hlany owners have, however, lost heavily through a complaint which, 
though very probably primarily or indirectly connected with one of the 
causes mentioned, assumes a contagious form, and affects calves well cared 
for in every way. Invesitigation has proved this to be a form of pneumo¬ 
enteritis (inflammation of lungs and intestines), and in some cases of laryn¬ 
gitis also. This chiefly attacks calves from four weeks to three months old, 
and is fatal up to 95 per cent, of those developing it 

Symptoms. 

Slight bleeding from the nose (the mucus being tinged with blood) ap¬ 
pears at intervals, partial loss of appetite, drooping of ears, hair standing 
up, frothing from the mouth, at times a slight cough, followed by general 
prostration and death in from 48 hours to 6 days after the premonitory 
symptom's were observed. 

Fosi-?nortem appearances vary according to whether the lungs, intestines, 
or throat are principally affected. In many cases there is inflammation and 
congestion or consolidation of one or a part of both lungs, the air tubes are 
filled with cheesy matter (broncho-pneumonia), and at times the pleura 
adhere to the ribs. In the majority of cases there is inflammation and 
ulceration of the abomasum (4th stomach), and duodendum or upper portion 
of the small intestine, and sometimes of the caecum or ^'bung-gut/’ ileo- 
caecal valve, and in patches along the course of the colon or large intestine. 

When laryngitis is present, there is a difficulty in swallowing, a snoring 
sound in breathing, and in addition to the inflammation and swelling in the 
throat, large ulcers are sometimes found near the root of the tongue and 
inside the cheeks. 
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Bacteriological Examination. 

Bacteriological examination by Dn Bull, Demonstrator of Bacteriology^. 
Melbourne University, of specimens which were obtained from some ei|^ht or 
nine calves in \’arious parts of the district, proved the existence of numerous 
bacilli, which in a few cases were isolated; and guinea-pigs inoculated 
with diseased miaterial died, and similar bacilli were found in them; in 
other cases there was no result from inoculation. The following extract 
from Dr. Bull’s report to the Chief Inspector of Stock puts the matter 
very clearly: — 

Conclusions.—Although the appearance in different calves examined 
varied considerably, the most constant lesions were intestinal ulcers and con¬ 
gestion of lungs and larynx. The diseaste may, therefore, be classified as a 
pneumo-enteritis. 

‘‘ Cause of the Disease.—Probably several factors are at the root of the 
tiouble. As regards micro-organisms, I do not think that any one bacillus 
is 'Solely responsible for the mortality, seeing that very varying results were- 
obtained with guinea-pigs, some of the latter being quite unaffected as a 
result of inoculation with diseased material. Colon bacilli were present in 
most of the specimens, but on the whole a mixed infection was present, prob¬ 
ably as a result of lowered resistance owing to errors in feeding or weaningd^ 
There is, however, sufficient evidence to prove that infection may be- 
conveyed to healthy calves through contact with infected ones or with in¬ 
fected surroundings. As an instance of this, a dairy farmer, who looks 
after his calves ’well, stated that the complaint originated on his farm some 
years back through the exchange of a calf with a neighbour, A day or twO' 
after getting it, he observed a little blood coming from the nose. In two 
days it was dead, and since then he has had the disease amongst his calves, 
every year; last year losing 53 out of 60 calvesv 

The neighbour from w’hom he got the calf referred to lost all his calves, 
that year, and continued to lose heavily year after year, until he went out 
of dairying for one year, since then he has resumed dairying, but has lost 
no calves. It is worthy of mention that the same farmer informed me he 
had observed what he took for the premonitory signs of disease in two young 
cows this year, after having lost several calves, but the cows were apparently 
enabled to resist it, and recovered without much loss of condition or falling 
off of milk. 


Prevention and Treatment- 

Owners observing symptoms of sickness in their calves should report to* 
the inspector of stock for the district, and also take the following steps : — 

1. Remove all apparently healthy calves to other sheds or paddocks. 

2. Burn all bedding (if any) w^hich has been used, and disinfect sheds. 

3. Give all the calves a little salt and about a pint of linseed jelly in their 
milk twice a day. The linseed should be soaked in boiling water, and after 
mixing with milk, the seeds or husks strained out. 

4. Should other calves develop symptoms, isolate them, and in addition 
to the salt and linseed give drachm doses of hyposulphite of soda in tEeir 
milk twice a day until they improve. 

The complaint has been checked on several farms by adopting these 
measures, and in some cases affected calves have responded to the treatment 
given. Where the conditions are favorable, it would be well if farmers put 
in a patch of linseed for their own use, ‘‘Hay tea is also beneficial for 
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calves. This is made by simply pouring boiling water on chaff, leaving till 
cool, and adding a little of the water, after straining, to the milk, when 
feeding the calves. 

I have to acknowledge valuable help afforded by Dr. Bull’s examination 
■of specimens for^varded by me, and his reports on same, and also by Mr. 
Batchelor, Inspector of Stock, with whom I discussed results of ^ fosi- 
mortems, &c., and who also suggested the treatment of affected calves men¬ 
tioned herein. 
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PROFITABLE DAIRYING. 

By R. T. Archer^ Dairy Supervisor, 

One of the most pleasing features in connexion with the dairying indus¬ 
try, is the general improvement in the butter-producing capacity of oiir 
herds that is continually in progress, and has been evident for a number of 
years past, and the ever-increasing interest that is taken in the results of 
the milking competitions in connexion with the various agricultural shows. 
The lessons to be obtained from these are of a very far-reaching nature, 
and go a long way to prove to dairymen the necessity for testing their cows, 
keeping a record of their individual returns, and culling out those that are 
not profitable. It also proves that the appearance of a cow is not alto¬ 
gether a safe guide as to her value, as many animals, plain, if judged on 
points, often give better returns when it comes to butter results^, than their 
more handsome sisters. But, still, nearly all the record-breakers are, to all 
appearances, typical dairy cows, and such is the case with those dealt with 
and illustrated in this article. 

In the Journal of January, 1904, I gave an account of the competition 
in connexion with the Camperdown Show, the results of which were mag¬ 
nificent, as for 23 cows tested the returns ranged from 20*14 ^bs. to 11*87 
lbs. of butter per w^eek. 

The cows illustrated -were the winners at the Yarram Show, 21st No¬ 
vember, 1904, and are all the property of Mr. B. Hobson, one of the 
leading dairy farmers of the district, who milks' at two farms 130 and 170 
cows respectively, the former at the homestead. 

We will describe these three prize-wdnners in detail. No. r (left-hand 
cow in picture), Bonny Lass—pure Ayrshire, sire Adonis, pure Ayrshire; 
dam, Bonny Lass (49 A.H.B. of A-), calved 23rd August, 1904—gave 
40I lbs. milk, test 4*3, butter i‘94 lbs. The tests of only one morning’s 
milk w^ere taken, but to show that this was not merely a chance return, 
Bonny Lass gave, on the evening of the same day, 36 lbs. milk, and the 
following morning 43 lbs. with a 4*3 test. 

The cow’s yield was at the rate of 27 lbs. of butter per week. She 
was awarded first for butter, and third for weight of milk. 

The second prize cow, Jean (right-hand cow in illustration), is by 
Adonis, out of a pure shorthorn cow. She was also second for weight of 
milk. Her return was 43I lbs. of milk, test 3''8, butter i'‘83, or at the rate 
of 25I lbs. of butter per week. 

The third prize for butter was awarded to Heather (middle a)w in 
illustration), by Adonis, out of a pure Holstein cow- This cow also took 
first for weight of milk, and first for best dairy cow in the yard, judged 
by points. Calved 28th October, and gave 47 lbs. of milk, tesc 3'o — 
1*54 lbs. of butter, or 2i| lbs. butter per week. 

Mr. Hobson tested four cows for ten days, from which the average 
daily yield of milk was 30 gallons, or 7J gallons each. It was put through 
the separator by itself, and returned at the rate of 21 lbs. of butter per 
week each. At the same time, sixteen cows were giving over 18 lbs. of 
butter per week each. 

For several days in November, 1903, 100 cows gave 360 gallons of 
milk a day, the test being 3*6. 
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For the month of November, 1903, according to the books of the Yar- 
ram Butter Factory, the average daily milk supply was 299 gallons, or 
practically 3 gallons per cow, by measure. 

For the twelve months, January to December inclusive, the total milk 
supplied to the Yarram Butter Factory from this herd was 64,150 gallons, 
the total butter being 27,738 lbs., ar^rage test 3*9, average price paid pd., 
total money paid, £,99^ 3d. 

In addition to this, ;^200 was cleared out of skim milk fed to pigs, and 
over 70 calves were reared. 

When it is remembered that this herd contains the usual proportion of 
heifers, it will be seen that the results are such as any man may well be 
proud of. These good results, however, are by no means an isolated 
instance, for an examination of the full returns (given below) of the 
68 cows, which were tested for the Yarram competition, it will be seen 
that there are many very good returns, and the average of the whole 
68 works out at 1*02 lbs. of butter per cow for the morning’s milking, 
or approximately at the rate of 14J lbs. of butter per week. They were 
all milked out dry at home, in the presence of stewards, at 6 p.m., and 
at 8 o’clock the following morning, or, after fourteen hours’ interval, they 
were milked for the test. It must be admitted that milking the cows at home, 
where they are accustomed to the surroundings, is a very great advance, as 
compared to milking them on the show ground. The system will not be 
perfect until tests are made to cover two or three days. The importance 
of the subject should warrant the giving of large prizes, which would com¬ 
mand correspondingly large entry fees, and should cover the cost of carry¬ 
ing out the tests. 

One of the most important lessens to be drawn from the above is that of 
the value of a good bull, a bull that proves to be a getter of good butter- 
producers. This was never better illustrated than in the case of Mr. Hob¬ 
son’s cattle, as the majority of the best animals are by the bull Adonis. 

Farmers generally are not careful enough the choice of bulls. If 
they are of the breed they fancy, and have a long pedigree, they are satis¬ 
fied. This is not enough, for unless they come of good butter-producers, 
they are no use to the man who is striving to improve his herd, and every 
one w^ho is about to purchase a sire should first assure himself that the 
bull’s ancestors have been good butter-producers. 

It would be a great advantage to all connected with the dairying 
industry, if breeders would establish a register, have their cows officially 
tested, and their returns recorded. Any animals giving a certain number 
of pounds of butter per year wmTd be eligible for registration. 

Bulls from such animals would find ready sale at remunerative rates, 
and great good would accrue. This is done in many other countries, and 
I wonder our breeders have not moved in the matter. Some of them, have 
taken up the work of systematically testing their cows, and it is to be hoped 
that a system of registration will follow. 

There is another lesson to be learned from the above. 



£ 

s, d. 

The milk from 100 cows realized 

... 992 

7 3 

Skim milk, fed to pigs 

... 200 

0 0 

Seventy calves at ... 

70 

0 0 


1,262 7 3 

or £12 I2S. per head. 
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Allowing f2 I os. per cow for feed, and fi los. for labour, &c., or 
f4 per head in all, a profit is left of 12s. per cow* 

The average production of butter per cow, 277 ibs., cost f4f less than 
3|d. per ib. to produce. 

When it is stated that butter can be produced in this favoured country 
for less than 3d. per lb., and what it realizes over that is' profit, many pro¬ 
ducers do not hesitate to express their doubts, but we have many records to 
prove this, and the real value of these milking competitions is to increase 
the number of herds which are doing so. 

Yarraia Dairy Competition. 


rni 

Name of Cow. 

Owner. 

Lb. 

Test 

Butter 

1 

0 

0 

0 

Owner. 

Lb. 

Test 

Butter 

Pepper 

J. McAninly 

24^ 

3*7 

1*00 


J. Stephenson .. 

19 

3*6 

‘76 

Primrose .. 


32 

3 

1*04 

Red Rose 

Rossiter Bros. .. 

33J 

3*4 

1*83 

Mayflower.. 

J. J. BIcEenzie .. 

25i 

4*3 

1*21 

Honeycomb 

G. E. Jeffs 

28 

2*8 

•85 

pigeon 

»} • • 

20 

3'6 

•78 

Butterfly.. 

J* 

26 

3*6 

1’ 

Tinney 


26 

3-5 

1-01 

Tiny 

,, 

24 

3*6 

•96 

Bonny Bass 

B. Hobson 

40^ 

4*3 

1*94 

Dolly .. 

T. Wolfe 

26 

2*9 

•81 

Heather ,. 

»» . . 

47 

3 

1*54 

Prim 


24| 

8*5 

•97 

Bean 

,, 

43| 

3*8 

1*83 

Lady 

» 

26^ 

4*1 

1*20 

Buffalo 

J. B. Davis 

28i 

8*3 

1*04 

Edie 

J. Asmus 

28 

8*8 

1-08 

Daisy 

)) • • 

23i 

3*3 

*86 

Daisy 

W. E. Bodman .. 

29 

3 

•95 

Creamy .. 

H.J. Afford ;; 

15 

3*4 

*56 

Minnie .. 

»» 

30} 

3 

•99 

Bluey 

28 

3*1 

•95 

Leopard .. 

j> ♦ • 

31 

3*7 

1'26 

Pairy 

5J 

30^ 

3*2 

1*06 

Lucy 

T. Everett 

33 

2'6 

•88 

Dairymaid 

,, . . 

37 

3 

1*21 

Ply 


23 

4 

1-02 

Brasby .. 

H. S. Hammet .. 

25 

4*4 

1*18 

Jersey .. 


22} 

3*2 

•78 

Rose ■ .. 1 

,, 

29^ 

4*3 

1*40 

Pansy 

T. J. \VoIfe !! 

24 

3*3 

•87 

Jewel .. ! 

J) • - 

26 

4 

1*15 

Saucy ;. 

A. Macfarlane .. 

23 

3*7 

•94 

Pansy 

Brain Bros. 

30 

3 

•98 

Brindle .. 

.. 

23 

3-4 

•86 

Spot 

! >» 

281 

3*2 

! *99 

Poppet .. 

n 

26 

S‘6l 

I’Ol 

Duchess .. 

’ >> 

27 

3*6 

1 1*08 

Trimmer 

R. H. Jeffs 

27i 

3*6 

I’lO 

Tohy 

B. Hobson 

87i 

3*4 

1*40 

Clirissy .. 


24 

3-6 

•06 

Tiny 


27 ' 

4 

1*20 

Leopard .. 

J) 

20 

3 

*65 

Toora 


28 

8 

•91 

Ivy 

D. T. McEenzie 

25 

3-3 

•91 

Cherry 

P. A. Devonshire 

24i 

2*8 

•74 

Rose 

„ 

27} 

3 

•90 

May 

,, 

26j 

; 4 

1*17 

Poddy .. 

Jas. McEenzie .. 

30 

3-2 

1*05 

Star 

Lee Devonshire .. 

22 

; 8*6 

•88 

Curly 

»j • • 

26| 

2*2 

'92 

Tiny 

23i 

i 4*2 

1*32 

Prizzer .. 

,, 

33 

3*5 

1’27 

Mousie 

Jas. Rodgers 

23 i 

3*8 

•99 

Roan 

T. G. McEenzie .. 

16 

3*5 

•61 

Mary 

29 

‘ 4 

1*29 

Spot 


26 

3*2 

•01 

Buttercup 

Jas. Hagan 

29 

s*c 

1*16 

— 

W. E. McKenzie 

24 

3 

■78 

Darkey 

12 

4 

•52 

— 


25 

3*4 

' 94 

Lady 

j» • * 

22J 

4*2 

1*03 

—. 

S. 0 . Lowther .. 

201 

4*4 

I'OO 

Pet 

J. McAninly 

22i 

^ 2*8 

•68 

— 


22} 

3*2 

•78 

Queenie ,. 

28 

3*7 

1*15 

— 


20 } 

3*8 

•05 


The second illustration is that of a cow, the property of Mr. Heppell, 
of Nalangil, near Colac. This cow is reputed to have given 9 gallons of 
nailk in 24 hours. Her dam was a cross between a Holstein and Jersey, 
but the breeding of the sire is unknown. She is seven years old, black in 
cplour, has had five calves, and is a typical dairy cow. 
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PASTEURIZATION IN PRACTICE. 

By M. d’A. Burney, Vitimltural Exfcrt. 

It is now over three years since a little \^lume* translated from the 
French by Messrs. Wilkinson and Dubois was published, studying the 
machines then available for the pasteurization of wines. Although full of 
interest, this book can hardly be said to have met with the recognition it 
deserved, or to have popularized pasteurization in Victoria. In their excellent 
preface the translators point out how regrettable it is that Victorian wine¬ 
makers have availed themselves so little of machines of which the benefit 
is so obvious* It must, however, be stated that at that date some of the 
machines that had been imported were by no means satisfactory. Wine¬ 
makers are by nature conservative, all the world over, and are never prone 
to launch out with new systems and methods unless their advantages are 
made sufficiently tangible and obvious to them. It was the privilege of 
the writer to exhaustively test in 1902 a wine pasteurizing apparatus im¬ 
ported by the Department of Agriculture. This machine was construc¬ 
tionally defective, and very difficult to control, and in consequence from a 
commercial aspect the results were unsatisfactory, even though experiments 
completely disproved the theory that pasteurized wines ceased to mature. 
Since then, like many other wine-makers, the writer has followed the im¬ 
provements and alterations of the various machines on the market, and 
also the results of competitions in wine pasteurizing machines in France. 
It was self-evident that the highest-priced machines were in reality the 
cheapest, and, owdng to the state of the wine trade and bad seasons, the 
initial expenditure was an insurmountable obstacle. Growers, with the 
experience of previous importations, were not anxious to risk a large sum 
of money on unproved apparatus, however confident they might be in the 
practical utility of the system. An ideal machine was difficult to discover, 
even though the price were prohibitive. The requirements of an apparatus 
that will sterilize wine effectively and practically are not as simple as would 
appear at first glance 

1, The wine must be heated to any desired temperature, and main¬ 

tained at that temperature for a period of not less than 10 
seconds. 

2. The wine must not be In contact with the air in the course of its 

passage through fEe apparatus. 

5, The wine must be rapidly cooled down to a normal temperature 
before leaving the machine. 

4. The machine should be portable, and easily taken to pieces to 
be cleaned. 

These are the main mechanical requirements of pasteurization in prac¬ 
tice* It is essential that the wine should be heated completely and 
thoroughly fo a temperature which destroys the life of all bacteria and 
ferments. By thoroughly,^' it must be understood that every portion of 
the wine must be raised to tlie toired temperature and maintained ther^. 
For instancey with wine passing' through' a round pipe immersed in' water^ 
which is heated, the outer portion would acquire the same tenipeiature as 

'* Machines,” hy G'ayo'n. 
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the water, but the centre of the liquid might easily be below that tempera¬ 
ture, and consequently be unpasteurized. As it passed through the pipe 
the wine under these conditions would not be thoroughly heated through, 
and hence not be pasteurized. To overcome this difficulty modern machines 
are so arranged that the wine is gradually heated, and is divided up during 
the process, and left for a sufficient time at the temperature of pasteuriza¬ 
tion. 

The three systems most in vogue for this purpose are— 


1. Concentric tubes. 

2. Parallel plates. 

3. Heliocoidal compartments. 

Of the first type Perillot’s machine, but briefly referred to in Gayon’s booh, 
and much improved since then, is perhaps the most perfect 



I, IL, and III. Parts of recuperator. 
IV. and V. Wine heater. 

A. Straight cylindrical tube. 

B. Tube concentric to A. 

0. Joint. 

D. Double elbow joint. 

E. Water bath. 


Perillot’s IVIachine. Fig. 


Wine not pasteurized. 



Water in water bath- 
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From the diagram (Fig. i) it will be seen that the wine to >be heated 
is divided up into a thin ring of liquid entering the tube A, containing a 
smallei tube (B) concentric to it, through which the pasteurized wine returns. 
By this arrangement the unpasteurized wine passes through the outer system 
of tubing until it reaches the water, both returning by the inner tubing, 
where it is cooled down by the cold wine coming in, which is heated by 
it. The chief disadvantage of this system is that the tubing is not very 
easily cleaned. Otherwise the machine is a good one, and took first prize 
at the competition of wine pasteurizers at Bordeaux in 1896. A machine 
treating 250 gallons of wine per hour costs ^£185 in France. Of the 
second type the best machine is the Pastor, which is largely used in Western 
France as a travefling plant, going from cellar to cellar. 



Pastor. Fig. 2- 

The diagram (Fig. 2) explains the system of recuperation,_ with the 
plates taken apart to show their construction, and how the wine passes 
through them. The cold wine enters from below, and passes through and 
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over the odd numbers, while the hot wine from the water bath passes 
downwards through and over the even numbers, in each case in a thin 
sheet of liquid. The plates are easily taken apart and cleaned, and the 
whole machine is complete and portable. It is constructed of a special 
metal, not corrodible by the acids in the wine, and said to last for years. 
The cost of a Pastor machine treating; 250 gallons of wine per hour is ^400 
in France. 

Of the third type the best known is the Salvator, originally called 
Laurent’s machine. 



■ This machine (Fig. 3) is composed of a. calefactor, or water bath (B), 
and a recuperator (A). The wine enters the machine in E, passes through 


FiQs S, The “Salvator.” 
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the recuperator, leaving it by the pipe U where it enters the water bath^ 
where it is heated. From there it flows through I to the recuperator, which 
it leaves at S. 



In Fig- 4 it will be seen that the recuperator is made up of spiral com¬ 
partments, like the spring of a watch, which are about 2 feet high and about 
I inch in diameter. The wine enters the centre of the recuperator, where 
it is shaded, and follows the spiral round until it leaves it to be heated in 
the water bath. On its return it enters the outside of the recuperator, and 
flowing in the opposite direction to the u-npasteurized wine, leaves the re¬ 
cuperator at the centre close to where it entered it. The diagram does not 
show anything like the full number of spiral compartments, which are 
sufflciently extensive to insure perfect recuperation. That is to say,, the 
cold wine coming in cools down rapidly and automatically the hot wine 
going out to within 10 degrees of its original temperature. This inter¬ 
change of temperature gradually heats the cold wine coming in, so that it 
is almost at pasteurizing point by the time it reaches the w^ater bath. 

The S'alvator machine, treating 250 gallons of wine per hour, costs in 
France ;£i6o. A specially constructed pump used for feeding the machine, 
50 that the wine is not oxidized before treatment, is sold at an extra cost 
with the machine. 

These three machines fulfil the conditions required for mechanical per¬ 
fection. They are all very simple and easy to work, and are made in sizes 
to suit the requirements of both large and small growers. 

A S'alvator machine has been lent to this Department, and trials on an 
extensive scale were carried on at Messrs. G. F. Morris and Sons^ Fairfield 
cellars. Hogshead samples of each wine, both treated and untreated, were 
sealed, and after four months, and the hot weather having set in, the wines 
were compared. The general consensus of opinion was all in favour of 
the pasteurized wines, which were more developed, and noticeably smoother 
and softer than the same wines untreated* With unfortified wineS it was 
especially noficeable that the treatment Had preserved their sweetness, whik 
when untreated the wines had fermented out dry. 

In this connexion it is obvious that a great saving may be effected in 
the use of spirit for fortifying. It was found that wines that were cloudy 
before treatment remained cloudy afterwards. This can easily be under¬ 
stood, for when the impurities in suspension in the liquid forming the cloud 
are heated with the liquid,, they become in pseudo solution through the 
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expansion of the molecules of the liquid under heat, and hence became 
more difficult to precipitate. At the TR-utherglen Viticultural Station the 
whole of the 1904 vintage was put througli tKe Salvator machine, and it 
was noticed there that two white wines, which were quite clear, became thick 
and cloudy after treatment, but cleared again after a few weeks’ rest. This 
was owing to the albuminous matters in solution, which were rendered in¬ 
soluble when heated, and gradually precipitated after treatment. In all 
cases it is preferable that wines shouTd be cleared before treatment, more 
especially on account of the flavour being affected by the solid bodies when 
heated. It is simple to arrange a pressure filter connected with the machine, 
whereby the wine can be cleared as it leaves the cask, without coming into 
contact with the air. A wine that has just been aerated is liable to suffer 
when pasteurized, exactly as if air were in the apparatus during the passage 
of the wine through it. It may acquire a cooked taste, and with white , 
wines a IMadeira flavour, which may Be objectionable. With young wines 
this is not of great importance, especially as they contain carbonic acid gas, 
which acts as a preservative against over-oxidation. When wines leave the 
machine hot, which of course should not be the case with properly-con¬ 
structed apparatus, they become flat and lifeless, and take months to recover. 

The temperature required varies according to the wine from 130 degrees 
Fahr. for heavy old wines, to 160 degrees for light wines, and even 170 
degrees, should there be any symptoms of disease. It has been shown by 
Laborde* and others that certain diseases, such as '^casse” (breaking), 
and particularly diseases of diastasic origin, require a temperature of 170 
degrees. There is no objection to being on the safe side, and keeping to 
a high temperature, as with a good machine there is no difference to the 
palate between a wine heated to 135 degrees and the same wine heated 
to 175 degrees- The writer tried the experiment at the Rutherglen Viti¬ 
cultural Station, and found no appreciable difference. 

Pasteurization is essentially a system of insurance, whereby wines are 
put in a condition in which they are preserved from disease and subsequent 
deterioration. It is evident that this result can only be obtained provided 
that the casks in which the wine is stored after treatment are sterile, and 
if everything with which the wine comes in contact is sterile. The usual 
method of sterilizing a cask is to steam it—often with a steam jet a long 
distance from a bailer, and hence with steam at a low temperature. This 
is quite inadequate, unless the steaming process is so prolonged that the 
casks get thoroughly heated through. Super-heated steam should be used, 
but in practice a good strong pressure is sufficient, especially if the casks 
are treated with a 10 per cent, solution of bisulphite of soda. This may 
be used in conjunction with boiling water where steam is unobtainable. All 
bungs and bung-cloths should be boiled, and then w’ashed with bisulphite, 
and also all cans, buckets, &c. Too great care cannot be taken in this 
connexion. After the wine is pasteurized, if any germ or ferment enters 
it, the result of the operation is nullified, as the germ or ferment may 
develop and deteriorate the wine, and the advantage of pasteurization is 
thus lost. A pasteurized wine is a medium in which any bacteria or fer¬ 
ments, if they are allowed to enter it, may develop with no check or 
hindrance, as they have no otHer germs to fight against, as in the case of 
unpasteurized wine. In filling up special care must be taken to clean all 
round the bunghole, for fear of any impurities or germs falling into the 


* Etude sur quelques points de Vinification, by J. Laborde, 
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cask when the bung is taken out. When wines are cleared and pasteurized 
they may be stored almost indefinitely without racking, provided that the 
casks are kept filled up. The advantage of this to the wine-maker is 
obvious. As fast as his wines are treated they may be stowed a^vay, and 
kept with very little more attention than if they were bags of wheat. The 
saving of labour alone would go a long way towards covering the initial 
cost of the machine- If to that is added the annual saving of wines that 
become only fit for the still, and the cost of spirit used in fortifying, the 
advantages"of pasteurization are both visible and tangible. With regard 
to the saving of spirit in fortifying, it is perfectly possible by pasteuriza¬ 
tion to put on the market an unfortified sweet wine. It has yet to be 
proved, however, that ail consumers will go wdthout the fiery flavour they 
are accustomed to. For the cheap sweet wdnes, such as are on sale at 
grocers’ shops in cities, unfortified, or at any rate lightly fortified, sweet 
wines, are likely to be popular. This is particularly so with the class of 
sweet wines consumed by ladies, who, as a rule, do not require a highly 
alcoholic beverage. 

To recapitulate the advantages of pasteurization— 

1. An insurance against loss by disease or deterioration. 

2. A saving of labour in maturing and stowing wine. 

3. A saving of spirit in the production of sweet wines. 

It must not be supposed that pasteurization will cure a wine which is 
already diseased. The writer has been questioned as though pasteurization 
were like a patent medicine, a panacea for all ills. When a wine is 
pricked,” or lactic,” sufficiently to be noticeable to the palate, pas¬ 
teurization will only preserve it in that state by arresting the progress of 
the disease. Wines that are barely perceptibly tainted, when treated, and 
subsequently fined, may be made marketable and blended with other wines 
without fear of contamination. Wines that are broken (casse), greasy, or 
bitter can be completely cured, and the writer has known of instances of 
mousy wines cured by this treatment. Generally speaking, pasteurization 
is a preventive against disease, and a means of preserving wines, rather 
than a remedy to be applied to wines already deteriorated. By pasteuriza- 
tioai and the use of sterile casks diseases are avoided, and the maturing 
and handling of wines are made easy. 
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HOME-MADE VINEGAR. 

By B, Fallot* 

{Translated from La Revue de Viticulture of 20th October^ 1904.^ by M. 

Burney^ Viticultural Expert.) 

Vinegar is a condiment of daily use not always offered for sale commer¬ 
cially in a state in which it can be consumed with impunity. This can be 
understood when it is general to call by the name of vinegar all liquids ob¬ 
tained by the acetification of alcoholic beverages, such as wine, beer, and 
cider, or the transformation of their alcohol into acetic acid. But if this or¬ 
ganic acid is the essential basis of vinegar, it does not follow that a simple 
dilution of acetic acid with water would be vinegar. Vinegar is a sub¬ 
stance endowed with hygienic properties dependent upon the composition 
of the liquid from which it was formed. In addition to acetic acid, there 
should be organic and inorganic salts, ethers which give the bouquet, 
glycerine, a small proportion of alcohol, in reality all the elements which 
constitute the original liquid. It is to the general effect of this com¬ 
bination that the properties of vinegar are due. We speak here of 
true vinegar, of which wine vinegar is the type, and which is becoming,, 
it must be regretfully noticed, more and more rare. Actually it is tl]jough 
perfected systems of acetlScation that the vinegar maker hardly uses wine,, 
but rather diluted cheap spirits. Vinegar made from these spirits diluted 
possesses none of the above-mentioned hygienic constituents. It may even 
from its excessive acidity be a danger to weak digestions. If even its 
origin were known it might be possible to remedy the inconvenience of 
defective composition, but the trade as a rule offers it for sale as wine 
vinegar. A little glucose is sufficient to cover the excessive acidity, and the 
consumer purchases it with confidence at a high price, and at the expense 
of his stomach. 

True wine vinegar is becoming rare, but as it is necessary to be sure of 
having it good, the only method is to make it oneself. This is quite pos¬ 
sible anywhere. On the farm, in the town and cities, every household 
should make its own vinegar. It is so simple, and the necessary material 
so cheap, when even the bottoms of bottles of wine may be used, which are 
otherwise thrown away, as will be gathered from the following practical 
details of the operation. Before beginning on the purely practical side of 
the question, it is as well to cursorily examine the theories upon which it 
is based. 

We have said that the process of making vinegar consists in transforming 
alcohol into acetic acid. Let us examine the phenomenon which produces, 
this transformation. 

It is known that the formation of acetic acid is due to an oxydation of 
alcohol, with a production of water, as expressed in the chemical formula— 
C-H^O + 0^ - H^O. 

Pasteur discovered how this transformation actually took place, and 
proved that acetification is a fermentation due to the presence of a ferment 
Mycoderma, or Mycrococcus aceii^ without which air alone, which is indis¬ 
pensable, cannot act. Classed among the group of aerobian ferments', i.e., 
requiring the oxygen of the air in order to exist, this ferment lives on the 
surface of alcoholic liquids in the form of a fine white veil, which is so 
instable that the least agitation of the liquid submerges the cellules of 
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the ferment and asphyxiates them. In time this veil thickens, and ends in 
forming a consistent membrane, to which is given the name of mother of 
vinegar.’^ An essential condition for the life of the ferment is a tempera¬ 
ture between 67 degrees and 87 degrees Fahr., outside of which limit the 
ferments suffer, and eventually cease to work. Pasteur proved that this 
ferment is indispensable for the transformation of alcohol into acetic acid, 
and that without air it cannot be produced. From a practical point of 
view it is deduced from the preceding points of consideration that to make 
vinegar there must be:—The presence of acetic ferment, the presence of 
.air, a temperature between 67 degrees and 87 degrees, and an alcoholic 
liquid containing the elements necessary for the life of the ferment. The 
presence of the ferment is the first condition. If Pasteur’s theories are 
•considered, which show the air to be full of germs of all kinds, it would 
seem that there would be no necessity to trouble about the ferment itself, 
and by only exposing the wine to the air acetification would soon be pro¬ 
duced. This does happen, as may be seen in ullaged bottles. But in this 
case the commencement of fermentation is slow, and there is a risk of 
developing other ferments, which would have a different action, an3 pos¬ 
sibly destroy even the alcohol. 

To have good vinegar this accident must be avoided, and by obtaining 
only the acetic ferment It is therefore preferable to add to the liquid 
some of the cellules of the ferment, which, when placed upon the surface, 
develop rapidly. For this a sort of culture is made in a shallow receptacle— 
a saucer, for instance—in which is placed a little wine, reduced to 10 per 
•cent, proof spirit and one-third its volume of good vinegar. This is ex¬ 
posed to the air in a warm place, and very soon a veil formed by the 
cellules of the ferment will be formed from the germs in the air, and 
they can be added to the surface of the liquid to be acetified. The manu¬ 
facture of vinegar is condensed into these few lines. Take an alcoholic 
liquid, place on its surface traces even of acetic ferment, leave it exposed to 
the air in a proper temperature, and the ferments do the rest. This is the 
old Orleans method, which was discarded by the trade on account of the 
time it takes (about two months) before good vinegar is obtained. For 
household use this does not matter, on account of the moderate consumption, 
and this process is the best for the purpose when employed under the fol¬ 
lowing conditions :—A cask is chosen, in accordance with the quantity 
consumed. A ten-gallon keg would be large enough for almost any house¬ 
hold. If it has iron hoops they should be painted, as otherwise they would 
be rapidly destroyed by the vapours of acetic acid. In each head a hole 
should be bored, say a quarter of the way down from the top chimb, and 
covered with mosquito netting, so as to prevent the entry of any insects. 




Below the front opening is placed a bent glass tube, tightly fixed in a cork, 
so as to show the level of the liquid. 
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A wooden tap is inserted below this. It is essential that no metal tap 
should be used, and the wooden tap should turn easily, and the cask should 
be solidly fixed, so as to prevent any shaking, which would break the veil 
formed by the cellules of the ferment, and so destroy them. 

For the same reason, it is as well to fit a wide glass tube through the 
bung-hole, reaching nearly to the bottom of the cask, through which' the 
wine to be acetified can be added without breaking the veil of cellules on 
the surface of the liquid. 

To start the affair working, the operation is very simple- The wine to 
be acetified, reduced to 12 per cent, proof, together with one-third of its 
volume of good vinegar, is poured into the cask, so that the level of the 
liquid comes within half an inch of the air-holes in each head. Then the 
vinegqr ferment previously prepared is carefully placed on the surface of 
the liquid, and the glass tube is inserted, and secured into the bung-hole 
through a cork bung, and the cask left in a proper temperature. 

At the end of from four to six \veeks vinegar may be drawn, and every 
succeeding fortnight, each time replacing the quantity drawn by an equal 
quantity of wine to be treated. 

Such an installation can be fixed in any house—in a kitchen, for in¬ 
stance, provided always the temperature is constant and suitable. To 
obtain good vinegar, sound, clear wine should be used, and reduced to from 
12 per cent, to 15 per cent, proof spirit. Above that strength acetification 
is slow’ and somewhat incomplete. 
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ANIMAL PARASITES. 

By A. A. Brounu M,B,^ B.S. 

' No. 10. 

STOMACH WORMS. 

There inhabit the stomachs of many species of animals and birds 
round worms, which vary much in size in the different creatures infested. 
Some may be free in the ca\ity, others may be attached to the mucous mem¬ 
brane lining the walls of the organ, and others may bore through the mu¬ 
cous membrane, and by the inflammation they occasion set up large tumours 
between the mucous and muscular coats of the viscus. 

In the human family no round worm lives in the stomach. It has, 
however, happened that round worms from the small intestine have made 
their way back into the stomach, and have been thence expelled with 
matters vomited from the mouth. 

Stoniacli Worms of the Horse. 

In the horse a formidable round worm inhabits the stomach, and, in inv 
opinion, this worm is now to be found in all parts of the State. In 1896, 
when I first announced its presence, it was not so wddely distributed, and I 
believe that it was impossible at that time to discover meal worms (the in¬ 
termediary hosts of the S'piroptera), outside the limits of certain grain 
houses; but, at the present day, not only in grain houses, but in the lofts 
and bins of stables in all parts of the State, the meal worm is to be found. 

On examining the stomachs of horses—and it also happens as a rare 
condition in cattle that have died from various causes—it is not infrequent 
to find in them swellings of various sizes. On cutting across the tumours 
it is seen that the sections have a reticulated appearance, and in the spaces 
of the network-like arrangement many worms are to be seen. These small 
round worms, at an early stage of development, reach the stomach along 
with the food, and, when introduced into that organ, they set about boring 
into its walls to establish their residence. They bore through the lining 
wall of the stomach and settle in the areolar tissue; that is, the loose fibrous 
tissue between the muscular and mucous coats. In the areolar tissue they 
set up a chronic inflammatory condition, and eventually surround themselves 
with fibrous, or fibro-cellular capsules. In the capsules thus formed, 
usually only one worm dwells, but in some instances two or more inay be 
found inhabiting a capsule. Multitudes of worms in their embryonic 
state are usually simultaneously ingested, and they all, in close 
proximity, forthwith set about boring through the raucous tunic. Where 
large numbers are concerned in the invasion, the inflammatory action occa¬ 
sioned is very great, and eventually a firm tumour is formed- Frequently 
the tumour may be the size of a turnip, and around this large growth 
several smaller growths may be found. It may happen that tumours mi^t 
also be discovered in other situations along the intestinal tract. The 
worms may continue to live in the walls of the stomach for a long time, 
but eventually many commence to bore their way out of the capsules, and 
so establish communications between different chambers, finally reaching 
the free surface of the tumour, where they escape into the cavity of the' 
stomach. 
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Naked-Eye Appearances of the Tuuionrs. 

The tumours may feel hard and firm, or may perhaps possess a spongy 
consistence. Frequently several tumours are present, but there is always 
one imich larger than the rest. The largest may attain the size of a 
turnip, as already indicated; some may be as large as hen eggs, and others 
much smaller. They are usually situated at the pyloric end of the stomach. 
Openings on the mucous membrane leading down into the substance of 
the tumour may be seen, and the numbers of the openings vary much. 
There may be as many , as five or six, or as few as two or three, and worms 
may be observed projecting out of the openings. On section, the tumour 
is seen to possess a reticulated structure, and to be traversed by canals, 
which were formed to permit of the worms escaping into the stomach, and 
many worms are to be seen in the canals- The section has a greyish 
appearance, and nodular masses of a greyish-yellow colour are seen 
studded over it Where the nodules are imdergoiiig degeneration, caseous 
material is seen, and caseous degeneration always eventually occurs, and 
the whole tumour may become soft and friable. 


Microscopic Appearances of Sections of the Tnraonr. 

liie tumours are fibro-cellular. Fibrous tissue predominates between 
the nodules, and in this situation only a few cells occur between, the fibrous 
strands. Sections taken through the nodules show many small round cells. 
Sections embracing the mucous membrane covering the tumour show that 
small round cells are pressing out of existence the true glandular structures. 
The fibrous tissue may be loosely or densely packed, and bundles of it 
cross one another. Blood-vessels are numerous, and around the vessels 
layers of small round cells are disposed. The great majority of the cells 
of the tumour are small and round, but a few large oval cells are some¬ 
times seen. Some of the nodules show early signs of caseation, other 
nodules show advanced caseous changes. 


Nomenclature and Description of the Worms. 

The worms belong to the Nematoidea, and are the Spiroptera ]\f.egastoma, 
or lleticulata, or Sclerostomum Tetracanthum. They are small round 
worms, about the thickness of a fine thread, and taper to a point at each 
end. The head is separated from the body by a slight constriction, and 
bears four lobes, and the mouth is large. The sexes are distinct The 
male is about half-an-inch long, and the female about three-quarters of an 
inch. The intestine is a straight tube running from mouth to posterior 
Oldening, The reproductive organs in the male consist of a cylindrical 
tube (testes), which is folded on itself at its upper part, and terminates 
below in an opening common to it and the intestine' In the female the 
generative organs comprise an utero-vaginal canal. The uterus contains 
multitudes of eggs, and, in consequence of the distension of the organ, 
all neighbouring parts get obscured. The ovaries, in which the eggs are 
formed, are in connexion with the' uterus. The vaginal opening is placed 
on one side of the body close to posterior end. After fertilization of the ova 
the female makes her way into the stomach of the horse, and deposits her 
eggs there, from whence they eventually escape to the outside world. 
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Possible Profound Injiudous Effects of the Worms. 

It may occasionally happen that many worms, on boring through the 
mucous tunic of the stomach, might find their way into the circulation, 
and be carried to different parts of the body. A notable case came under 
my notice some years ago. A cow slaughtered at the city abattoirs was 
found to have nodular growths distributed throughout ail the organs and 
tissues of the body. The lungs, liver, aufl spleen were absoliitelv loarled 
with nodules. The membranes of the brain %vere covered, and even in 
its substance a few nodules were found. The alimentary tract wms studded 
with them, and every muscle of the body had either many or few nodules, 
varying in size from a split pea to a broad bean. They were found also 
beneath the periosteum of bones, and in the sheaths of tendons. How 
the animal managed to exist was a mystery. These nodules were very 
cellular. Small round cells constituted the chief feature of the growth, but 
spindle cells and alveoli containing cells were also seen- Spiroptera some¬ 
times cause aneurisms, but they should be distinguished from the Scleros- 
tomum Equinum, or Armatum, or Strongylus Armatus, or Palisade ^Yorm, the 
worm that is the more frequent cause of this disease. The Sclerostomuro 
Eqijinum is a slender round worm, reddish or brownish red in colour. The 
male is usually inches, and the female il- to 2 inches in length- In the 
adult stage they reside in the lower part of the intestines, chiefly in the 
csecum and colon; but in the sexually immature condition they may be 
found in aneurisnial swellings, chiefly in the walls of the mesenteric 
arteries, but other arteries are not free from invasion. After a time the 
immature wurms again reach the blood stream, and are carried into the 
small blood-vessels of the intestines, out of tvhich they make their way, and 
fix themselves on to the inner wail of the intestines, where they complete 
their development, and attain sexual maturity. The eggs from the female 
w’orms pass out with the dejecta of the horse, and in damn situations tliey 
undergo the first stage of their development (embryonic stage). The em¬ 
bryos of this worm are picked up by the horse when grazing over infested 
lands, and they may also be introduced into the system by drinking pol¬ 
luted wmter. Horses infested with the Sclerostommn Equinum are frerpiently 
attacked with colic, which ends fatally. Small cysts on the walls of the 
intestines, containing immature worms, may also be found to be present. 

Symptoms Produced by Spiroptera Megastoma. 

■ If a large extent of stomach is involved, the functions of digestion may 
be impaired, and consequently the general health of the animal may suffer. 
If aneurism of either the anterior or posterior mesenteric arteries be present, 
the blood supply of the intestines is interfered wdth, and the vigpiir of the 
animal is lessened through interference with digestive processes. 

Life History of the Spiroptera Megastoma. 

The Spiroptera Megastoma lays its eggs in the alimentary tract, whence 
they escape with the faeces. They are then eaten by the meal worm (the 
larva of the meal beetle (Tenebrio Molitor). The eggs pass into the body 
cavity of the meal worm, where they undergo a certain extent of develop¬ 
ment, The embryos eventually escape from the meal worms, either 'by 
such perishing and breaking up, or meal worms containing embryos may be 
swallowed entire by the horse in his fodder. It is with the fodcler that the 
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tnibryaa are introduced into the stomach o£ the horse. The meal worm has 
(been introduced into Victoria with cargoes of grain and meal from across 
the seas. 

Treatmeiit. 

'I'kt* iroalnient is entirely preventive. No drug administered can ever 
iiope to expel the worms from their stronghold in tlie walls of the stomach. 
All fodder sliould be cleaned of meal worms or other grubs that iind theii 
umy into the bins. If the eggs cannot hnd a suitable host in which to 
develop they perish. So far as I can learn, only stable-fed horses have 
been affected with Spiroptera. IMeal worms, coming with cargoes of grain 
and meal from across the seas, may contain in their bodies the larvae of 
Spiroptera. Meal worms often perish and fall to fragments amongst meal 
and grain. People in the country, during summer, who are in the habit 
of drinking oatmeal water and rice water, should be careful to see that all 
worms and fragments of worms are removed from the oatmeal and rice 
Ijefore making their drinks, as the disease might attack man. 


















1. IR'a i of y])iroptera niu;;^a.stoiua, hifi'hly 

2. Section of t\iinonr froiu horse’s stomach Bhowinj^ worms. 

:i Section of 1)eef muscle shovvinjy (a) Spiroptera in its capsule, 
4. Posterior einl of male worm. 
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SOIL BACTERIA. 

By A. A, Brown, M.B., B.S. 

No. I. 

Introduction. 

There are profound changes going on in the soil, and manv of these pro¬ 
found changes are wrought by bacteria. Everyv.'here in Nature bacteria 
exist, and they are to be extensively found in soil, air, and water. 

It is now known that without the influences associated with bacterial 
energy, the growth of higher plants could not be perpetuated. The per¬ 
petuation then of ^•egetable and animal life on the globe is entirely depend¬ 
ent upon bacterial influences. 

There are three planes of existence—IMineral, Vegetable, and Animal. 

Vegetable forms can build up their protoplasm, or primitive organic cell 
matter endowed with life, out of elementary substances in the mineral plane, 
but no animal form can build up its protoplasm out of such substances. 
Animals are dependent upon the vegetable plane for their existence, and, as 
vegetable forms derive from the soil and the air the foods necessary to 
nourish them, so all life ultimately comes from mother earth. Again life 
is the agent man employs in bringing about the combination of soil and air 
to provide him with food suitable for his requirements, so as to perpetuate 
his stay on the globe. 

A great part of the material out of which plant foods are manufactured 
com'es directly from the atmosphere, the remaining part, however, is derived 
from the soil. While the atmosphere contains plant food in practically in* 
exhaustible quantities, it is not so with the soil. The food of plants in the 
soil is limited, and •wherever a plant grows, it extracts from the soil a certain 
amount of this food. 

The earth in almost every zone is covered with vegetation, and has, more¬ 
over, multitudes of animals roaming over it, yet, out of all this bulk of flora 
and fauna, there is very little suitable for the food of man. Spontaneously 
Nature does not afford him much sustenance, and primeval man was drhen 
to capture wild animals in the forest to supply his wants. These often, no 
doubt, fed upon things quite unsuited for him, but their flesh, elaborated 
from materials incongruous to him, satiated his appetite. Under pristine 
conditions then, a given extent of fertile country could not maintain the 
existence of many of the human family so long as they depended upon har¬ 
vests from untilled soils or the captures front a precarious chase. Civilized 
man. in all ages, in order that he might continuously augment his numbers, 
was forced to make a careful selection of the plants and animals suited to 
his requirements, and he was urged to study the seasons', the development, 
and the treatment of plants, so that he might cultivate them, and obtain re¬ 
dundant harvests. He early learnt the value of husbanding the resources of 
the soil, so that he might be able to provide food at all times for his family 
and dependents. 

Civilization dawns at the time the ■ first efforts were directed towards 
cultivating plants and rearing animals for food requirements. As the ages 
rolled on, agriculture made rapid strides, and a great variety of plants were 
no doubt continually elected and cultivated for food purposes, so that races 
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at the present day enjoy the fruits of the experiments and labours, of an¬ 
tiquity. TO”day the plants, selected by different races of men to afford 
food and provide clothing, are very varied in constitution and character. 

Moreover agriculture has attained such perfection that those regions' best 
suited to the growth of particular crops are devoted to the raising of those 
products in quantities far above the requirements of the people inhabiting 
them, and the surplus is exported to other places, where such crops) cannot, 
perhaps, be grown at all, or, if grown cannot be done so profitably. 
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THE RETIMIG DIRECTOR OF AGRICULTURE, 
Mr. S. WILLIAMSON WALLACE. 

On the nth February the officers of the Department of Agriculture 
tendered a farewell to the late Director of Agriculture, Mr. S. Williamson 
Wallace, whose three years’ engagement expired through effluxion of time 
on the 30th January. The attendance was large, almost every officer 
within a reasonable distance of Melbourne being present at the gathering, 
which was presided over by Mr. E. G. Duffus, Secretary for Agriculture, 
who stated that apologies from the majority of the distant officers had 
been received. After the usual loyal toasts were honoured, that of The 
Guest ” was proposed by the Chairman, and strongly supported by the 
heads of the various branches of the Department, the foliowung taking 
part, viz. :—Dr. Howell (Chemist for Agriculture), Dr. Brown (Export 
Branch), IMessrs. Weir (Stock), Crowe (Dairy), McAlpine (Pathologist), 
French (Entomologist), Crooke (Forest), Knight (Rural Industries), and 
Burney (Viticultural). Each referred in eulogistic terras to Mr. Wallace, 
and special reference was also made to the forward movements in agri¬ 
culture initiated by him in the State, such as the establishment of the 
Short Course Classes for Farmers. The Chairman then, on behalf of 
the staff, presented the retiring Director with a handsome album contain¬ 
ing over 100 magnificent full-plate photographs of Victorian views, the 
inscription being as follo\vs:— 

Presented to 
S. Williamson Wallace 
by the undersigned officers 
of the 

Department of Agriculture, 
on his retiring 
from the office of Director, 
as a mark 

of the great esteem in which he is held by them. 

Melbourne, nth February, 1905. 

(Then followed the signatures of the various officers.) 

Mr. Wallace, who received a great ovation on rising, replied in an 
excellent speech, in which he thanked all for the assistance rendered to 
him during his term of office, and for the kind expressions of gc»d-wil! 
voiced that evening. He had come amongst them as a stranger, but he 
had made many friends'. It was necessary that he should leave Victoria 
to attend to business affairs of Mrs. Wallace and himself. He, however, 
hoped that he would return to Australia ere long and would then visit the 
Australasian States and also New Zealand, and finally come to Victoria 
and settle. Should he not meet them again officially, he trusted that he 
would do so as friends. During his speech, Mr. Wallace gave some advice 
to the various heads regarding the encouragement of the younger officers. 
He recommended them to give the subordinates credit for ideas they 
might bring forth, to mention them in their reports, and in every possible 
way to encourage them. That had been his method of management and 
he had found it satisfactory. Such a course of action would lead to 
further development of the usefulness of the officers concerned; they 
would be stimulated, and the welfare of the Department as a whole would 
be advanced. 

Mr. and Mrs. Wallace sailed for London by the 
the 2ist February, 
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DESCRIPTION OF APPLE (YATES). 

By James Lang, Harcouri, 

This variety is of American origin, and was introduced to Victoria about ■ 
thirty-five years ago by the Royal Horticultural Society. Fruit small and 
oblate, covered with dark mahogany red on the side next the sun, and 
whitish' yellow on the shaded side, splashed with light dots. Stalk long 
and slender, inserted in a deep russetty cavity, eye small and closed, set 
in a shallow basin. Flesh tender and juicy, with a pleasant subacid 
flavour. Tree a moderate grower, with a spreading head. It is a good 
bearer, and the fruit keeps till the spring, being in season from !May to 
September. 

The Yates apple is very popular with the orchardists in districts around 
Melbourne, where it is very largely planted, and is considered one of the 
most profitable apples they grow. It is not suitable for export. This 
variety is very much subject to the scab, and requires careful spraying with 
the Bordeaux mixture to keep the fruit clean. 
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BURNLEY SCHOOL OF HORTICULTURE. 

Prmcipal: C, B, Lvffmann. 

It may be well to explain what has been the aim and issues of this 
institution during the past seven years. It has been a practical training 
ground for over 300 students, who have sought a knowledge of fruit-grow- 
ing, vegetable culture, and the making and management of gardens. We 
have also endeavoured to make the estate a source of instruction to all who 
call or send for information. 

We are still without a safe knowledge and system of production in 
what we know as the small industries. 

Our wool and meat and wdreat-growing concerns are so large as to 
attract sufficient brains to control the necessary muscle, but with those 
industries which are carried on by what are knowm as small men, there 
is a marked absence of intelligent labour and organizing force. Hence a 
school of this character has real and valuable work to do in preparing men 
who can bring precise working knowledge to the various parts of the State, 
estimate native resources and deficiencies, and employ the safest and surest 
means to secure perpetual occupation of the country. 

Many have but a superficial knowledge of this country or of the wants 
and resources of the outside world. We work hard, and it may be we 
think hard, but we do not discern the work we should do. In truth, it may 
be said, we suffer from lack of leisure and that form of indifference to our 
personal welfare which would enable us to see where we are and how we 
should act thus early to secure a decent abiding place for our children. 

In brief, we are, through ignorance and greed—land the one provokes 
the other;—the most ruinously wasteful people on earth. We know nothing 
of economy. The husbanding of soil is nothing to us, and it may truly be 
said that we live by borrowing from the land, since we persistently take, 
and return but a little. 

I say these things because now and then some one must speak out, and 
disown the cant which is leading us astray. 

All effort must come down to some form of handiwork if we would 
improve the land, and no policy save that of well-directed labour can 
keep this country rich enough to maintain—^much less improve—^the present 
condition of the people. 

We are not poor, we know nothing of abject poverty, we are far too 
well off to work well. Where scratching will produce crops, intelligent 
cultivating is not likely to be practised. But the days of scratching should 
and will, by means of forces which are mightier than we, soon be over. We 
must mix all our, soil with brains.' We must' know our country, or at least 
each toiler iiiust know where^ he is, and what he has in the shape of raw 
material, and, how he must act to maintain, a vital and lasting soil for him¬ 
self. ^ ■ , v ' ,v, 

Such a common subject is likely'to., prove wearisome, but We are all 
eternally dependent on the outcome’of .mpther earth, and every man informed 
for hSmself can,,,sooner or d'ater, iniprfeis hi'S' fellows ; hence this. institution 
seeks most, of, all to turn out''men.'who'will :be able to win a subsistence 
where others .'have,,found'nothing but'.cause for complaint We advocate 
nothing, harder, but a''better'" way. 
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The school is designed for the teaching and training of' orchardists^ 
gardenerSy and managers of fruit-growing and small private estates^ It 
is situated in a near suburb of Melbourne, and has a good tram and train 
service. 

The estate comprises upwards of 4|o acres of varied laiidj devoted to 
fruit treesj vegetable culture, arable and pasture lands, a nursery, and 
flower gardens. 

New stables, plant houses, frames, sheds, and other buildings have 
recently been erected. Class, dressing, luncheon, and work rooms form 
portion of a large pavilion, wherein shelter and occupation are found in 
adverse weather. 

Class-room instruction is given in horticultural science, vegetable 
pathology, botany, chemistry of soils and plants, physical and commercial 
geography, entomology, measuring, levelling, designing, and plotting of 
homesteads, orchards, and garden areas, and the most approved methods 
of raising and managing fruit trees and plants. Practical work includes 
the propagation and management of orchard trees, citrus, table grapes, 
bush fruits; harvesting, storing, packing, marketing, drying and canning 
of fruit, vegetable culture, clearing, grading, and trenching of land, 
management of soils, manures^ drainage, villa gardening, and care of 
domestic animals, of which, horses, cows, pigs, poultry and bees are kept 

Students' of both sexes are admitted—^}'Ouths over fourteen and women 
over sixteen years of age. Students may enter from one to three years. 
Those taking the full course and passing the necessary examinations 
granted a diploma and recommended to suitable positions. Male students " 
are enrolled at any time, but it is advisable to join at the commencement 
of the year. Terms, annum, payable in advance. Students 

lattend daily, except Saturdays, from 9 aj,m. till 5 p.m. 

Diaries must be kept and approved text-books purchased by all 
students. The year consists of a ten months’ course—February to Decem¬ 
ber. All students must strictly conform to the rules of the school 
Students are non-resident, but good accommodation exists in the locality. 
-Applications for admission should be made to the Sa:retary for Agricul- 
fure, Public OfEces, Melbourne. 

Lecture Course, 1905, 

.DIVISIONS. 

A. Commercial Considerations. 

"B. The Soil and Cultural Treatment of Fruiting. Trees and' y 
, Plants. .y/;' 

''"C. ^ Land Drainage. 

IrrigatioB of Orchard Lands. 

E. Manures and their Application. 

' Selecting, Planning, and'Making Orchards, Grouping sub¬ 
jects and Planting. 

G, The Natural History of,the different parts of Plants. 

I 'H.and',Propagation of Fruiting Stock, 
wy'.‘' v'T.'/Fruit-tree Making and M'atiagement' , 

yyj./Mine Culture,/Pruning, and Training, ■ 

/; \speciea and v^arieties of profitable .'Fruitsfot; 'Tern- 

v'*' ''’'pfersAe and Subtemperate Regions.’.. ' ■ I v”.,, 

' L. Citrus Culture. N"',; :// 







LECTURE HALL. 


PRINCIPAL’S RESIDENCE. 
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M. Bush 'Fruit Culture. 

N. Miscellaneous Fruits—Culture of. 

O . Feeding, harvesting, storing, wrapping and packing hard 

and soft Fruits for various markets. 

P. The Dried Fruit Industry. 

Q. Preserves and Beverages. 

R. . Principles and Practice of Open-air Gardening. 

S. Miscellaneous. 

T. Botany in Relation to Commercial Horticulture. 

U. Agricultural Geology, 

V. Plant Diseases. 

W. Insect Pests. 

Principal New and Reform Work to be carried 
out during 1905, 

FARM DIVISION. 

I, Erecting hay, wood and cow’ sheds. Forming farmyard, drain¬ 
age systems, &:c. 

IL Erection of stone pig styes, and conveniences for domestic 
animals. 

HI. Grubbing, grading, trenching, and preparation of new orchard 
and farm lands, 

IV. Extension of drainage system. 

V. Making heavy and light cart roads. 

VI. Laying down permanent and temporary pastures. 

ORCHARD DIVISION. 

1 . Cleaning, grading, draining, enriching, and planting a new 
orchard area. 

IL Grading up defective hollows with additional soil, and re¬ 
planting top orchard. 

III. Providing surface and under drains to various orchard areas. 

IV. Top dressing impoverished and shallow orchard lands with 

new soil and manure. 

V. Preparing nursery stock for planting a new orchard. 

VI. Lifting and regrafting a section of dwarf trees. 

VII. Measuring and laying out site of a new orchard. 

GARDEN DIVISION. 

I. Taking out various paths and throwing space into lawns and 
borders. 

IL Altering levels in various positions in order to facilitate drain¬ 
age and improve effects. 

III. Extension of the garden area between house and mlain 

entrance. 

IV. Preparing sites for, and planting trees and shrubs, in the new 

park land 

V, Extension of drainage system in garden and park land. 

VI. Forming and planting' embankments with suitable grasses and 

plants. 

VII. Extending lawns, and creating shade walks beneath existing 

trees. 
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VIII. Planting boundary and subdivisional hedges. 

IX. Taking levels, grading and forming paths. 

VEGETABLE DIVISION, 

1. Trenching and remaking worn-out land. 

II. Grouping of permanent vegetables, salads and herbs. 

III. Draining, liming and manuring needy areas. 

■VIISCELL.WEOUS. 

I. Hedges and Shelter Belts. 

II. Wounds and their treatment, seasons for healing. 

III. Profit producing animals, fodders and vegetables for small 

estates. Bacon curing. 

IV. Homestead buildings, sheds, pits, cellars, 

V. Working diaries and calendars. 

VI. Pinging, firing and grubbing to kill timber and “ scrub.” 




0 




.Students preparing' new orchard land. 2. Vegetalde and ftalder crops. 

4. Women students g-ardeningr. 
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FARM DIVISION. 

1. Cattle on new summer pasture. 
*2. Working horses ami stable. 
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FLAYOUR IN FRUIT. 

By C. B. Lufmann. Principal, School of Horiiculiurc. 

Last year was so exceptionally wet and favorable to root grow ill that 
most trees were unable to properly ripen their leaves, and the buds, in 
many quarters, failed to form or set to fruit. Odd as it may seem, great 
strength of wood means weakness of flower and poor flavour in fruit, since 
nothing less than a sfeady ripening process in the leaves and sap of the 
light wood during the latter half of summer will secure a cro|) of full 
flavoured and sound fruit in the following ye'ar. 

Different species and varieties of fruit do not all demand similar treat¬ 
ment in the way of food and climate, for we know that within a given set 
of conditions one tree will no more than grow, whilst another will exercise 
all its functions. To succeed well as orchardists, we should understand all 
the habits and peculiar capacities of the different species and ^'arieties we 
essay to grow. Otherwise w^e have no control over adverse seasons or plant 
growth, we cannot see the inevitable, and meet it by treating soil or tree 
in such a manner as will secure a paying crop. A very large proportion of 
the fruit crops of the southern half of the State are this season destitute 
of fla%^our^ and this is chiefly due to the trees being allowed to grow too 
freely last summer, and no thinning of the young wood and foliage, which 
wouM have admitted light and air to the undeveloped shady parts. 
Flavour in fruit depends mainly upon a tree being in its proper climatic 
zone, and having a complete soil in a wholesome and more or less* active 
state the year round. Next, the seasons must be well marked, since all ex¬ 
tremes of heat and cold and interruptions in the growth of various parts of 
the tree bring about changes which act against the most perfect type of 
fruit. Again,, more or less air and light are required by different trees at 
different periods of the summer. Thus some wood yields its best fruit 
when well shaded, whereas another kind may need partial or complete 
exposure. The chemical action of light and heat operate over two summers 
to determine each crop of fruit, and in order to work well we .should be 
able to discern what the past has meted out to a tree and what the future 
and we may do towards forcing it into bearing a full-flavoured crop. 

It is not here contended that every grower of fruit might easily have 
secured a much finer flavour this season. Last summer was a particularly 
hard one to contend against, for the heat was not with us, and without sun 
heat and a fair proportion of fine, bright days, some trees cannot ripen 
either leaves or sap, hence the fruit which follows must be crude and 
flavourless. 

The heat-wave of this raid-summer will have the effect of throwing a 
large number of extra strong trees into fruit—^th!at is where exposed to the 
full force of the hot blast, and an extended drought. Fruit will, as a 
result, be abundant but small in size next year, unless the precaution is 
taken to thin all crowding light wood during March and early April 

These casual statements are intended to show that we must stick close to 
our trees and all that affects them if we would keep them in that state of 
health and vigour which will enable them to return to us regular, crops of 
the highest value. 
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THE VEGETABLE FOODS OF DIFFERENT RAGES. 

By C. B. Luff maun, Principal. School of HorticulUire. 

Gluts and low prices commonly arise from our producing in ignorance of 
ihe extent to which various foodstuffs are grown and consumed by different 
races } and in a general way we are all inclined to think that what is good 
for and necessary to us must be in daily request by others. But this is far 
from true. Three or four vegetable foods only are in universal use—- 
notably wheat, rice, and sugar. Some important populations use neither 
tea, potatoes, nor jams. 

Ail the Asiatic races are, for various reasons, disinclined to eat any food¬ 
stuffs which are not grown by themselves. The native peoples of Africa 
are not so particulkr, but none of them have the means tO‘ purchase the 
fresh and preserved fruits grown in other lands. 

Then America is prepared to receive little or nothing which the Aus- 
tialian fruit-grower produces, and so we find the world reduced to two 
continents—Europe and Australia—to which we must look for the sale of 
our wares. But in Europe even, the means of selling our surplus will not 
be general^ since many countries are our formidable rivals, producing the 
same and much larger quantities than we at a cheaper rate. Then, again, 
many of our fruits are not recognised as articles of consumption, but only 
of value for foreign trade even in the countries where they are grown. 
Other countries consume enormous quantities of food of a kind of which 
they never produced a grain. Thus England and Germany, which are the 
homes of plum-pudding and currant cakes, have never produced a raisin. 
These fruits are largely grown in Spain and Italy, and yet neither country 
consumes them, but, on the other band, are the la^-gest consumers of cod¬ 
fish in the wt3rld. each country importing annually about 100,000,000 
|vounds of a form of food entirely foreign to their shores. 

Russia is the greatest consumer of lemons, yet never in the history of 
the world has she owned a profitable acre. 

These curiosities of trade may enable us to see how carefully we should 
proceed in various branches of rural industry in this new and remote 
country. 

Conscious of these practicably unalterable facts, we see where are the 
consumers of such foodstuffs as we are able to produce. Nothing is more 
conservative in man than his stomach. He will change his country, his 
king, his politics, his religion, and still adhere to the food of his fathers. 
Hence we may not hope to win people over to consume our surplus food¬ 
stuffs, because they are consumed and beloved by us. As fruit-growers w’e 
have but a comparatively small foreign field to exploit. Great Britain, 
Germany, and Franca, we may continue to regard as customers of value in 
the order named. We must cease planting without an objective for the 
fruit when grown. Our rivals are numerous, and in most instances better 
]')laced than we. Our first concern should be to increase the productivity and 
quality of existing^ orchards, and when this is done plant steadily those 
areas wEich are distinctly more favorable than many which have been 
employed in the past. 

Some time ago it was pointed out that our treeS' teing short-lived, 
planting must be continuous to insure a regular supply; but this does not 
implv that every one should plant We Tmve too many small and' in¬ 
experienced' fruitgrowers.' With one-tenth of the number of orchard owners 
and the sai»e area as mw, the returns would be infinitely, larger and' the 
business' more profitable. 



The Orchard. 


157 


THE .OR€HAMD. 

By James Lang^ FIarcourt. 

During ?^Iarch and April the principal work of the orchard will be 
the gathering, marketings and storing of the keeping varieties of apples 
and pears. The apple crop seems to be good throughout the State, favor¬ 
able reports having been received from most districts. The season has 
been uncommonly dry, and fruit trees, where heavily laden with fruit, are 
suffering severely from want of moisture,. It is in a season like this that 
the value of irrigation for an orchard becomes apparent. In the irrigated 
orchard the friiii grows on without a check, and swells out to its usual 
size; while in non-irrigated orchards, where the trees are large and bear¬ 
ing heavy crops, the fruit will be so small as to be practicrdly valueless. 
It would be to the interest of any orchardist, who has a site on his land 
capable of conserving water, to construct storage dams so that he may 
have a supply of water for the orchard during the summer months. 

Where it is intended to extend the orchard or plant a new one, the 
preparation of the soil should be taken in hand at once, by thoroughly 
ploughing the ground, leaving a rougli surface exposed to the sun and 

atmospheric influence. This tends to sweeten the soil, and puts it in better 

condition for planting. 

Draining also where necessary will ro|uire to be done, as healthy trees 

cannot be grown on water-logged land. It is well known that more trees 

die through bad drainage than any other cause. Drains should not be 
less than 2| feet deep. 

Budding may still be done, provided the stocks are in good condition 
for the operation. 

In orchards where there are varieties of apples and pears that are 
not of much commercial value, it would be well to mark such trees, with 
a view to heading them back in the spring and regrafting with more 
marketable varieties. Where there is healthy root action in the tree to 
be operated upon, this can always be carried out successfully, and in 
three or four years the tree will again come into bearing; it is much 
better to do this than to keep on growing varieties that are no longer 
profitable. 

As soon as siiihcient rain fails new beds of strawberries should be 
planted out It will be a good time also to plant out citrus fruits, as 
they will root at once and be in a gcx>d condition to stand the winter. 

Export. 

Orchardists who are exporting apples should be very careful in the 
selecting, grading, and packing of the fruit, and also the varieties they 
ship. Attention to this makes all the difference between receiving a pay¬ 
able return or not. Pears are best packed in trays or in the new patent 
box with separate compartments. The risk of shipping to London is 
always greater with pears than with apples, but wLen they arrive in good 
condition the price realized is much better. 
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EXPERIMENTS IN COLD STORAGE OF FRUIT. 

By /. Knight, Insfector of Rural Industries, 

Pears, 

At irie time of the year the experiments in cold storage of fruits, were 
undertaken the supply of pears was limited, but^two cases of L’Incoiinue 
and two of Uroom Park were obtained from the markets. These were 
carefully gone through, Avrapped in proper form, and placed in the Govern- 
nient Cool Stores, After remaining for three 'weeks, two cases, one of each 
variety, were removed, and placed in the ordinary temperature of the out¬ 
side chambers, at an average of about 50 degrees Falin, with the result 
that they gradually decayed. Then, at the expiration of between six and 
seven weeks (three Aveeks of which were at the higher temperature), which 
would about cover the time of a passage home, it wms found that the 
L'Inconnue decayed to the extent of 55 per cent., and the Broom Park 
to 21 per cent., whilst those in the chamber, at a temperature of 35 degrees, 
showed only in the case of LTneonnue 21 per cent., and Broom Park 13I 
per cent. 

It is worlli}- of note here that these pears were out of condition when 
secured, hut were the only ones available. No doubt if it is intended to 
continue tliese experiments, the varieties which Ave consider suitable for 
ex|>ort should he secured at the proper season, and at a desirable stage of 

ripeness, and tested in a similar manner. 

The pears were again placed under similar conditions, that is, one case 
in t:x)oI cliamljer, and one outside, the Tatter soon decaying and disappear¬ 
ing, AA'Bilst the pears which w'ere in the chambers for five months showed 
the folioAving result:—LTneonnue, 56 per cent, decayed; the balance 
sound, but of little value, on account of contact Avith decayed fruit. Broom 
Park, less than i per cent, decayed since the previous examination. We 
learn from tills that the pears for storage require extremely careful handling, 
as in this varioly (Broom Park) 13 per cent, were bad in the first inspection, 
and less than i per cent, in the second examination, Avhich extended OA*er a 
rnucli longer period- 

Apples. 

A quantity of apples w^ere placed in cold storage on various accounts. 
The bulk were received on ^ 20th April, 1904. Part of the apples on 
arrival Avere slightly ov^er-ripe for keeping purposes. I have carefully 
Avatched the progress of this experiment, with a view of seeing Avhat may 
be done by prolonging our own market by simply using cold storage. The 
chamber was kept, by request, at 35 degrees Fahr,, and the tell-tale ther¬ 
mometer 'which was placed in the case indicates that the variation has not 
t^een more than one degree higher or loAver during that period. 

The following is a list of varieties experimented upon:—Newtown 
Bppin, Rome Beauty, Lamb Abbey, Yates, Esopus Spitzenburg, Scarlet 
Noepare'il, and Jonathan. There were several cases of each variety, and 
the folloAviiig is the result after being in the cool chamber six Aveeks:_ 

JoimtTiari-—3 per cent, specked or rotten fruit. These when put in 
' would be considered too ripe for export; when repacked the 
balance, was'sound, but showed signs of shrivelling. 
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Esopus Spitzenburg—17 per cent, specked, &c. When placed in 
cool chamber were rather ripe for shipment- 

I.amb Abbey—3 per cent, specked; rest in good order and firm. 

Yates—All in good order and condition; firm. 

Rome Beauty—All in good order and condition; firm. 

Stone Pippin—Ail in good order and condition; firm. 

Newtown Pippin—6 per cent, specked; rest in good order. 

Rvmer—15 per cent, bad; balance in fair order. 

Scarlet Nonpareil—20 per cent, bad; rest sound, but a few 
shrivelled. Tfiey were not as good as I should have liked at 
time of storing. 

The apples were again placed in .the chamber, portions being re¬ 
moved by the owners from time to time, but those remaining, after being 
ill cool storage for a further period of four months, or a total of 61 months, 
were again examined, with the following results :— 

Esopus Spitzenburg—30 per cent, specked or rotten; balance 
shrivelling. 

Yates—3 per cent, specked; rest good, but a few showing signs of 
shrivelling. 

Lamb Abbey—7 per cent, decayed; rest slightly shrivelled- 

Rome Beauty—2 per cent, specked ; balance firm and in good order. 

Newtown Pippin—15 per cent, bad; rest firm. 

I may state that these apples were brought from various districts, 
and there appears to be a marked difference in their keeping quality. There 
is much yet to learn as to the effect of soil and climate, and especially 
as to the stage of ripeness at ivhich they should be gathered for long 
keeping. 

There can, I think, be no question about apples keeping sufficiently 
long for export purposes when kept under similar conditions and treated 
as these have been. AH that appears necessary is care in selecting and 
evenness of temperature during storage. 

Much useful work can be done by a few simple experiments such as 
these, to show the possibilities of cold storage, not only with the apple and 
pear, but also with the more delicate fruits. 
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GARDEN NOTES. 

By /. Croniii, Inspecior^ Yegeiailon Diseases Acts, 

Flower Garden. 

The iiitenseiY dry and warm weather experienced this season has caused 
the death of numbers of plants and trees in gardens in all parts of the 
State, and it would be advisable, before replanting, to consider the condi¬ 
tions normaliy prevailing during the diiferent seasons of the year, and, as 
far as possible, select species and varieties that will be likely to withstand 
the extremes of winter and summer temperatures. It is not at all unusual 
10 find in Cfne garden plants and trees native ro countries totally opposite in 
lempterature and moisture, and often most of the plants are thriving, a 
result that is usually due to the forethought of the cultivator in selecting 
positions suited to the needs of the plants. Even in very small gardens 
a much greater diversity of dower and foliage might be obtained if notice 
was taken of the diiference in temperature and moisture at t'arious portions 
of the garden. A Bougainvillea will bloom well facing north or east, 
Hydrangeas and others need the opposite aspects. The best violets I ever 
saw were growing at AVangaraita, sheltered by a house from the after¬ 
noon sun. 

Before replanting, especially where large plants have died, the soil 
should be thorough!}' and deeply worked and manured, and new, sweet soil 
prcA'ided for the young trees or plant; for, if the plant is simply to be 
replaced, the properties necessary to vigorous growth in the young have 
been exhausted by the old, and, otherwuse, some substances may remain 
from one tree that may be injurious to a young, tender specimen of 
another. 

hlarch and April (according to the district) are suitable months for 
the planting of most trees and shrubs that have been grown in pots, those 
likely to suffer from frost excepted. In the warmer districts, April is 
usually suitable, the plants -which are generally well matured in the nur¬ 
series being liable, if planted earlier, to break into new, free growth, 
which, not having sufficient time to ripen, would almost certainly be cut 
by winter frosts. Hardy evergreen trees and shrubs have a much better 
chance of l)eing siitriciently established to resist drought if planted in 
Aiiriimii than at any other period. 

Palms are valuable plants for any garden of fair size, and from the 
many genera and spades grown, a selection may be made suited to any 
district in Victoria where gardening is practicable. In the warm northern 
;‘,reas. where water is plentiful, many kinds ''do'’ well, Brahea filaweniosa 
trb.e tliread palm) especially. This is one of the finest specimen or 
awnue plants known, some grand examples growling at Mildura, Bendigo, 
and in other northern districts, while it succeeds almost as well in the 
coastal portions. Chanmrofs excelsa (the Indian hemp palm) is one of 
the hardiest, growing well in places like Macedon and Wandin. The 
choice of palms is restricted in the cold, elevated districts, but this and the 
New Zealand cabbage palm, Areca sapida and Coryplm (Livistona) A&fr- 
iralis will be found suitable. PJmnix canariensis is the finest date 
palm; and others worthy of special attention until established are Diplo- 
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themimn mariiinmm^ Jithcsa sfectabilis, and Cocos flumosa^ ail requiring 
some shelter from rough winds. The sub-tropical groups in the ^Melbourne 
Botanic Gardens contain many fine specimens of the various genera and 
species of palms, and are very attractive at all periods of the rear. 

The Scariet-fiowering Gum, Encalyftus ficiiolia. is ihe most sliowv 
nf all trees, and is perfectly hardy, it is important to plant only voung, 
free-growing plants, any that are pot-bound or stunted failing 'to” make 
good specimens. Scarlet and crimson shades are typical of this gum, 
but in some gardens, ^lelbourne Botanic Gardens in particular, many 
rose apd other shades of colour are noticeable, owing probably to the type 
being crossed-fertilized with the pollen of Encalyfius calofhylla] a 
white, large-flowering species. 

Narcissi are the most important spring blooming bulbous plants, and 
require to be planted early in autumn to get best results. They thrive 
in almost any well-drained garden soil, but should not be too heavily 
manured or planted in very shady positions, or leaf growth at the expens*e 
of bloom, will follow. Desirable varieties are—Tazetta, or bunch-flowered 
(commonly called Jonquils); Soleil d’Or/’ the popular yellow with 
orange cup; Paper-white,^^ earliest Grand Monarque/’ and ''Her 
klajeshn’’ the latest, and best. Of the many types of Daffodils, the long- 
trumpet section are desen^edly most popular; Princeps,^^ ‘‘Empress/^ 
Emperor/’ Sir Watkin/’ and M. J. B'erkeley ’’ being the best 
offered at fairly cheap rates. 

Seeds of hardy annuals should be sorvm as soon as the soil is sufficiently 
moistened by the autumn rains, or where slugs and snails are trouble¬ 
some, they m.ay be sown in beds or boxes, and afterwards transplanted. 
Bran and arsenic placed in small heaps near the beds will be devoured 
readily by the slugs, and vdll destroy them. 

Spring flowering herbaceous plants should be divided and planted in 
April. 


Kitt)]ieii Garden. 

Cabbage and cauliflower plants should be set out from earlier sowings, 
and seed of earlier varieties of cabbage sown to keep up a succession. 
'‘Improved ’Enfield Market” and Drumhead ” (Savoy) are winter 
kinds grown in market gardens. 

Early varieties of peas should be sown in April, and should be 
staked. There are a number of dwarf early kinds catalogued by nursery¬ 
men that are said to be of special merit 

Sowings should be made of such vegetables as are required, such as 
swedes, onions, &c. 

The potato that has been grown most largely for many years in the 
gardens near Melbourne as an early market sort is “ Beauty of Hebron.” 
Latterly this kind has been regularly attacked by ‘‘early blight/’ a fun¬ 
goid disease lately described by Mr. Me Alpine, the effect of which c&ums 
most of the sets to.fail or make only weakly growth. This is a great loss 
to the growers, as there is not another ‘‘ proved ” variety of the same 
class to replace it. “ Carmen No. r ” is a fine variety, but is said to be 
uncertain to “ strike ’ ’ unless firm. small seed tubers are procurable. As 
a pale-coloured early potato it is—^in parts of the central district at 
least—quite equal to “ Beauty of Hebron.” 
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POULTRY HINTS FOR THE AUTUMN. 

By BB F. Hawkins^ Lecturer on Poultry, 

At tlie present time, when the leaves are falling, every poultry'farmer 
should be preparing for the change, which affects the poultry so much, that 
greater care is iiecessarv now than at any period during the year. 

Tiie stiid birds have finished their tasks, not without a great strain upon 
the system. 

The required rest for the breeding pens has come, and witli it the birds 
appear as if exhausted, consequent on their having kept up their reputation 
as laying machines, which undoubtedly many are. The feathers have 
become tarnished, the bloom has left, the comb is shrunken, which a few 
months ago appeared so soft and red. All is changed, and extra care is 
needed whilst the old feathers give place to the new* 


Care during Moulting. 

The dust-box should now be covered over from, rain to keep it dry, 
to allow the birds the exercise required to shake off the dry scales and 
old feathers, as well as to check the vermin or fowd fleas, which in the 
moulting season are doubly busy, not only draining the body already 
weakened by its efforts in the breeding pen, but also laying the scores of 
minute eggs in the downy feathers, close to vent, and under the wings. 
These feathers after leaving the birds’ bodies carry these eggs with them, 
and if not gathered up regularly and burnt the eggs are sure to hatch, 
and return to the newly-feathered birds. To my mind, this is a most 
important item to be carefully guarded. If the farmer would only realke 
the importance of examining his stud birds for this pest, and devote an 
hour or two each week to examining the bodies, and at the same time 
spraying insectibane, by means of a small indiarubber pump, costing pd. 
or IS., he would find it would pay him handsomely. How is it possible 
for the hen to produce large quantities of eggs annually—be the feeding 
ever so nourishing and nitrogenous — if she has to carry day after day 
thousands of these fleas, and keep up a constant supply of food for their 
sustenance as well? Further, it is the egg-producer—the blood in the 
hen’s body—of which she is robbed by these pests. Neglect to keep clown 
parasites means failure. In cases, too, where birds have had a touch of 
roup they sleep with their heads under the wing, as is natural, and by so 
doing the germs of disease are left on the wing feathers. When shed, these 
feathers are apt at this time of the year to be blown about from one pen 
to another, with the result that the disease germs are spread broadcast, 
and a recurrence of the trouble is almost sure to appear. Hence it is 
absolutely essential tO' gather and burn all the old feathers. 

These little details, if acted upon, will save much trouble and doctor¬ 
ing and consequent loss' of stock. 

It is highly desirable to assist the birds to moult The natural time 
Tor,,a fowl to moult is about ninety days, but assistance can be given by' 
'feeding on a stronger ration, vk., addirig to the morning meal of pollard 
and'bran a'cup of linseed' {say, to forty birds), steeped first in hot water, 

,"'and'then 'thorougWy mixed' with the food. ^ This assists to oil the skin,' 

, mi, being so rich 'in albuminads, nm bnly aids the birds in dispensing with 
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the old coat, but is an ideal feather-forming food. Sunflower seed may be 
used also with good results (mixed into morning meal), care being taken 
not to over-feed with either, otherwise the birds will lay on too much inter» 
nai fat 

The additional cost of these foods is made up by the birds by the time 
saved in the moulting period, and instead of taking ninety days they will 
be in readiness to lay again after sixty days. 


Value of G-reen Food, 

Occasionally a small quantity of sulphur may be given in the mead 
and is an excellent aid at this time of the year, but if you keep up a good 
supply of green food, such as onions, horse-radish, cabbage, lettuce, carrots, 
&:c. (given alternately), you have the sulphur in them, and do not require 
to use much more. Do not feed too much on grains, which are too rich 
in carbohydrates (fat-formers), but rather feed occasionally on a ration 
consisting of at least an ounce of animal food, such as lightly-boiled 
sheep’s liver, or rabbit, chopped flnely, and given in morning meal or at 
midday to each bird. It must not be forgotten that grains are deficient 
in feather-forming elements. Insect life is the ibest natural food, but that 
is not in sufficient abundance when large numbers of birds are kept, hence 
it is very necessary to provide a substitute for that which by nature is not 
in sufficient quantities. 

An ample supply of green foods is also necessary, because they contain 
large quantities of mineral salts, so essential, with protein (animal food), 
for repairing the waste of tissues of the body, which is constantly going 
on with the laying hen. 

Horse-radish [Coclilearia armormid), scraped and mixed with the soft 
meal in the morning, is also a great aid to the moult. It contains a volatile 
oil, no less than 30 per cent, of which consists of sulphur. Horse-radish 
is very easily grown, and has long been held in great repute. It will grow 
in any inferior piece of ground, and may be planted in sets, little 
pieces of root cut into inch lengths, and placed six inches apart and six 
inches deep. It will yield from one to five tops each, and can be gathered 
for several successive years, with no further trouble than keeping it clear 
of weeds. The above is British treatment for producing fine roots for 
table use- In these States it wdll grow anywhere without trouble or care, 
in fact, if allowed, may become a nuisance. Every little piece an 
inch or two inches long will send up numerous shoots, and with the 
writer it has given as much trouble to root out as docks. A small out-of- 
the-way patch w'ni provide ample for poultry-breeders, wdth no further 
work than the first planting. If there was a demand for it it could be 
profitably grown at the minimum of cost—at less cost than any other 
vegetable. JMarket gardeners do not bother with it, because it is not in 
demand for table use here, as in the old country. One or two who cater 
for the leading hotels and. clubs have a patch, and. the demand being 
small, they obtain a good price. As a tonic to the feathering chick or 
adult bird it has scarcely any equal. 

Lettuce, too, is a splendid green food for the flock. There are to be 
found in lettuce, potash, iron, and phosphates, all of which ^rve the pur¬ 
pose of aiding the fowls through the moult. Five to ten. per cent, of raw 
onion will be found very beneficial as a stimulant and purifier of the blood. 
Onions contain potash, lime, phosphoric acid, sulphur, and oxide of iron. 




Fowl-houses. 

AnO'ther point worthy of note here is the housing. During the heat 
of Slimmer j palings are apt to shrink, and also crack. These should ^be 
carefully watched,, and wherever a crack is noticed remove the old paling 
and put in a new one. Drive in the nails which the intense heat has drawn 
out, if you wish to prevent draughts, which are the precursor to catarrhal 
troubles and inflamed eyes- Neglect results in roup. 

See, too, that the floor has not become basin-shaped by the constant 
cleaning. If so, the wheelbarrow should be brought into requisition. 

I find that a good plan to prevent the formation of a hollow is to 
have a piece of black tarpaulin to fit the floor, with a roller tacked to each 
end of it, and by sprinkling a little sand on each day, and rolling up the 
tarpaulin in the morning, the droppings, are easily removed, and the floor 
is preserved. 

Should the tarpaulin become dirty, remove to a tap, and let the hose 
be used. Three minutes will do the lot. Then throw on to a fence, and 
by the afternoon the carpet attachment wdll be quite dry, and also free 
from vermin. This may also be used on floored houses, and will save 
much time in cleaning. 

The old cracked perches, which have done good work, should now be 
bumf. Possibly many of those pests, the small red blood-suckers, which 
are called Sarcapies^ have laid innumerable eggs in the cracks, and in many 
cases birds that may possibly have Ead some disease are apt to leave traces 
on these old perches. It costs little to renew them, and you will save 
much. 

Care of Birds, 

The male birds should be carefully attended to now. and kept alone, 
and should on no account be allowed to run with the bens, until about the 
middle of May, which is quite soon enough to mate up the breeding 
pern A good plan is to have the old cock in a pen devoted to cockerels. 
He will have exercise, and will preserve order amongst the youngsters. All 
the old hens (past three years) should not be kept longer. They will not 
pay for eggs alone, unless of value for breeding purpo^ses. Do not waste 
time and food on drones, but push on the young pullets, so that eggs may 
be had when scarce- Pullets that have been hatched in July, August, oi 
September will be usually found very much in evidence when the older 
birds are heavy in the moult. Have the brooders thoroughly cleaned and 
exposed to the san^s rays, so that the next early chicks may have clean 
quarters, free from disease germs. The early chicks should be out either 
in June, July, August, or September, excepting in the cold parts of Gipps- 
iand and the Western district, when August, September, and October 
months will te- quite ^early enough. Have the incubators freshened by 
exposure to sun and air, opening up drawers, &c. ■ 

Where it is possible, rest the chicken runs and breeding pens for a 
time.^and dig or plough up and sow a good grass mixture, with clover. 
In districts of a sandy nature put in couch grass, which is splendid to 
bind loose soils together. If possible duplicate runs should be provided 

Fixed pens are not always suitable to the farmer. The hurdle system 
might more often, be adopted, and with it the portable houses. 

Sucxess in poullry culture is itioire easily attained when the ycwng 
growing stoci are^ changed to new quarters occasionally. There they m'av he 
sttii busy Kryatching al day long. On the other hand, they may have Been 
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reared under conditions bordering on liith, and may be always ready for 
their meals, and then lie moping about, knowing better than their careless 
owner that scratching for insect life is out of the question. 

Anything appears good enough to the haphazard poultry-faimer, and 
too often we are met with the remark—‘‘ Poultry-farming d^s not pay.” 
The motto of every poultry-breeder should 'be ” cleanliness/' Without 
great care and attention, and strict cleanliness, the poultry will be stunted 
in growth, the outcome of W'hich is poor layers, also birds unfitted for 
table purposes. Worse still, if it is discovered that chicken-pox has made 
its appearance, and wfith it sometimes roup (for chicken-pox, through damp, 
ill-ventilated, or over-crowded bouses, is usually followed bv roup), then 
the real trouble begins, and ends with the .axe. 

It is my intention in the near future to deal largely with poultry diseases 
and their symptoms- 

This article is written with the express purpose of assisting the farmer 
to get his or her birds through the most troublesome period, and if the little 
details I have mentioned are acted upon, there is no reason tThy the adult 
birds should not recommence laying early in the winter when eggs are so 
scarce. In conclusion, the longer a bird is moulting, the longer will you be 
without eggs. She cannot be expected to do both at the same time. ^ 
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BOBS-A BUST-RESISTiNG WHEAT. 

By D. McAlfine. Vegetable Pathologist. 

It is now generally recognised by those who have studied the rust-iii- 
wheat problem —at least in Australia, where it is so important, that the 
remedv does not lie in the application of any specific, but in the growth 
of varieties which will be able constitutionally to resist the rust, and to 
withstand the attacks of the parasite, even under weather conditions favor¬ 
able to its development. Accordingly for a number of years past I have 
been growing in different parts of the State, particularly in districts noted 
for their liability to rust, different varieties from various sources, but 
main!}' crossbreds supplied by ISIr. Fatrer, Wheat Experimentalist of New 
South Wales. 

Among these, Rerraf has been grown from a few grains to start with, 
and each year the best plants have been selected, and the seed saved from 
the finest ears. In this way larger and larger areas have been sown, until in 
1903 there was sufficient to send small samples for trial to about 400 
farmers, and the results w^ere generally favorable, as recorded in this 
Jcurual for March, 1904. 

In the Leader for January aist the general opinion of farmers is voiced 
bv ^Ir. Grossman, of Docker's Plains, w^ho states that in 1903—a rusty 
year—the Purple Straw was badly affected with rust, while Rerraf growing 
alongside was perfectly free, and during, the past season Rerraf_ sown 
again yielded, in a small plot, at the rate of nearly ii bags to the acre, while 
Purple Straw, sown alongside at the same time, and under similar condi¬ 
tions of culture, produced only 4I bags to the acre. 

But Rerraf, with all its good qualities of rust resistance and earliness, 
yielding and milling well, is inclined to be rather weak in the straw, so 
attention has been given for some years to a new wheat of Mr. Earrer’s, 
\iz,, Bobs, which is found to possess a nice clean stiff straw. 

In the Agricultural Gazette of New South Wales for August and Sep¬ 
tember, 1904, Mr. Fairer has a most instructive article on this wheat, in 
which he gives its peculiarities, economic qualities, and origin- It dates 
from 1896, and is supposed to be a hybrid from a sport of Blount’s Lam- 
fciigg as the female plant, and a strain of -Nepaul barley as the male 
parent; but, from the inherent difficulties in making this cross, there is at 
present a certain amount of doubt about this pedigree, which Mx- Farrer 
is endeavouring to remove. As regards its milling qualities, a sample grown 
here has not yet’been tested, but in New South Wales its flour strength was 
found to be very high, that of Bobs corresponding to 302I lbs. bread from 
a 200 lb. sack of Sour, -while that of wdieats of the Purple Straw class 
only corresponds to about 281 lbs. 

Whatever may be its true origin, it has been found to be a desirable 
addition^to the varieties already grown as the result of tests conducted at 
Port Fairy, Ruthergkn, and Nkgambie. 

In comparison with Rerraf it is not quite so early, only medium early, 
iiid its rust-resistance is not so marked In this connexion it is worthy of 
tiOle, however, that the rust which principally attacks it is not the destructive 
fuamm gmmim, which seriously affects the grain, but the comparatively 
'himless Pficcinm inikina, which mostly confines itself to the flag, and 
' leaves the grain mninjured. 
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To the average farmer there is only one rust, and it is always supposed 
to he destructive if the w*eather is favorable to it, but it makes a great 
difference if you are bitten by a snake whether it is poisonous or not. So 
in the case of wheat rusts, there are the comparatively harmless, as well 
as the positively injurious, and in 1903, when rust was fairly common at 
Port Fairy, only Puccinia iriticina was found on this variety. Mr. Fairer 
records a similar instance. He writes:—I saw a sample from a crop, 
which had been badly attacked by this rust, near Glen Innes, and the 
grains were remarkable for their plumpness and unusually large size.’^ 

The straw of Bobs is long and strong, standing upright to a height 
of five feet at Port Fairy and would make an excellent hay wheat. It does 
not stool so well as Rerraf, but holds the grain better, and its well-shaped 
ears, with beautifully clean, strong, upstanding straw, render it a favorite 
with the farmer for a general crop. 

At Port Fairy the yield from an acre was'37 bushels, although the 
seeding was rather thin and the sowing a little late. The weight per bushel 
was 65 lbs. 

Where a large area of wheat is sown it is an advantage to have varieties 
which ripen in succession, and two such noted rust-resisting wheats as 
Rerraf and Bobs are. well wmrthy of being tried on a large scale alongside 
of each other. 
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FLAG SMUT OF WHEAT. 

{Urocy^iis occidta.) 

By D, EIcAlpme^ Vegetable Pathologist, 

There are various smuts attacking wheat, and this one is generally 
called rye smut/’ because in the old ivorld it most commonly occurs, on 
rye, although it may also appear on oats and barley. But here no record 
exists of its occurrence on rye, having only been found on wheat,, and in 
some seasons severe losses have been caused by it. It has even been called 
“black rust” in South Australia, but this name is so misleading, and 
conveys such a false impression of its true nature that it ought to be diS” 
carded. 

As its common name indicates, it chiehy attacks the flag, but it may also 
occur on the sheath and stem, and even on the chaff, destroying the grain. 
It forms long grey lines, at first ninning parallel with the veins, and when 
the epidermis, or skin, is ruptured, the black powdery streaks are ex- 
pose.d. The ear is rarely formed. What should be the ear is generally 
only a twisted mass of deformed and diseased tissue, as is clearly seen 
in Fig. I. If the grain is formed at all, it is extremely small and shrivelled. 
Plants have been met with attacked by both flag smut and stinking smut, 
the former appearing as lines on sheath, flag, and chaff, while the latter 
produced its characteristic bunt balls. 

If the diseased flags are crushed, and the smallest portion of the black 
powder examined under the microscope, it is seen to consist of numerous 
reproductive bodies, or spores (Fig. 4). The spores here are not solitary, 
as is usually the case with fungi, but form a small cluster, consisting of 
two kinds of cells. There are from one to five central cells, dark-coloured, 
thick-walled, and capable of germination, surrounded by an envelope of 
paler and thinner-availed cells, which are sterile. The sterile envelope will 
probably serve as a means of dispersion, rendering the wdiole mass speci¬ 
fically lighter. 

The mode of germination and the infection of the young wheat plant 
is very interesting. The fertile spore puts forth a germ tube, which is 
very delicate, and this bears at its tip a cluster of secondary spores, which 
are cylindrical Each of these secondary spores in turn gives rise to a 
s.leBder germ tube, which is capable of penetrating the very young lea.ves 
of the plant. 

Nature provides for a number of failures by producing plenty of 
m.aterial, and so the se\^ral fertile spores in each cluster produce still 
others, and these can only necessarily enter the host-plant when the tissues 
are young, tender, and succulent. If from any reason the spores do not 
germinate at this period, they cannot enter later. Once inside the wheat 
.plant the ^delicate germ tube grows in length, and branches among the 
: cells,' dipping into them in order to extract nourishment from them. 

When the Bourisliment within a certain area is exhausted, then the 
fuftgus, ^as a means of self-preservaticm,* produces'its spores beneath the 
epidermis, which is finally ruptured, and then the black streaks appear 
with their powdery spores ready to be scattered, and,.;'begin again their 

wO'ri: .of destruction. ’ ^ 
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Preventive Measures. 

Although picldiiig wheat seed with a bluestone solution was found to 
destroy any spores of stinking smut, it did not seem to have any effect upon 
the spores of flag smut, for the disease appeared even in spite of this treat¬ 
ment The remedy generally recommended is to immerse the seed for live 
minutes in Avater heated to 127 degrees Fahr.. but this hot water treatment 
of the seed does not commend itself to the a\'erage farmer, so I determined 
to try the effect of formalin. 

Formalin Treatiment. 

A quantity of Dart’s Imperial seed wheat was taken, and thoroughly 
infected wdth the spores of the fungus, ivhich w*ere known to be capable 
of germination. One-half of this infected seed was treated with formalin, 
and the other left untreated, and both w^ere sown alongside of each 
other on 8th June at Rutherglen. The treatment consisted in using 
Schering’s formalin at the rate of i lb. to 40 gallons of w^ater, and steeping 
the seed in it for ten minutes, then allowing it to dry before sowing. 

When the experimental plots \vere‘ examined on 7th December, not a 
single infected plant could be found in the treated plot, although both the 
manager and myself examined the plants most carefully; while in the 
untreated plot about 20 per cent of the plants w^ere infected, and in some 
cases they were killed off before producing any ears- 

The use of formalin has already been proved effective for the ordinary 
stinking smut or bunt of wheat, and now that it is also found to be a 
preventive for flag smut an additional reason is afforded for using it in 
preference to the bluestone solution commonly employed. 

Explanation of Plate. 

Fig. I, Wheat plants attacked by flag smut {Urocystis ocmUa\ 
showing the distorted ears and the long black lines 
along sheath and flag ... ... ... nat ske. 

Fig. 2. Portion of sheath of affected plant, slightly enlarged, 

showing more clearly the black lines ... . ... X 2 

Fig. 3. ]\iagmfled cross-section of a portion of w^heat sheath, 
similar to Fig. 2, with the black lines appearing as 
cavities, containing innumerable spores ... ... x 20 

Fig. 4. Spore clusters, highly magnified, composed of two to 
five dark spores, surrounded by lighter-coloured and 
smaller sterile cells ... ... ... x ^ 5 ^ 
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WHEAT: INCREASING THE AVERAGE YIELD 
PER ACRE. 


I.-INTEODUOTION. 

By T, Cherry, M.Jj., M.S.. ^ictiny Director of AgrmdHire 

There are several reasons why every farmer in Victoria should do what 
can be done to increase the avera^^e yield of next year’s wheat crop. Indi¬ 
cations point to the fact that the world’s supply is once more falling behind 
the demand. Prices are buoyant, and there is every prospect of an advance 
*—slight it may be, but still sufficient to make all the difference between 
proiit and loss to many a struggling farmer. Every additional bag exported 
means so many more shillings added to the permanent capital of the State. 
Every bushel handled by the railways adds to the progress of our great 
national asset. Up to date methods of wheat growing mean additional 
live stock on the farm. Sheep and lambs have to be studied as well as the 
crops. Farm machinery is much more efficient, but needs! more skill to- work 
it successfully through rhe season. Hence the farmer requires to be more 
tlioughtfiiL alert, and energetic than ever. Successful wheat growing is 
therefore educative in the true sense of the word. 

Wheat stands above average grain crops on account of the very satisfac¬ 
tory yields which are obtained with a minimum amount of rainfall. On 
favorable soils its roots penetrate four or live feet in depth, so that the 
plant is ablv to a great extent to subsist on the subsoil water. A medium 
crop taxes the fertility of the soil but little compared with the enormous 
amount of plant food in even the poorer class of soils. The problem of 
the farmer is to make this plant food available for the crop, and to conserve 
as much moisture as possible in the soil. Of the necessary plant foods 
phosphoric acid is that which Rrst becomes deficient in available form. 
Hence successful wheat growing is in most districts bound up with the ques¬ 
tions of fallowing, cultivation, and superphosphates. 

Before entering into detail.s, the following figures will give some idea of 
the Victorian contribution to the world’s W’heat crop. 


A.-riOTOT^IA’S WHEAT CROP. 


Year, 

Acres. 

Bushels. 

AvenijA'c. 

IS91 . 

. ifmssu 

13 , 629,370 

HT 

I90U 

.. 1 , 754,417 

! 12 , 127.382 

two 

10114 . 

1 , 968,599 1 

1 28 , 525,579 

14*5 

1905 (estimate) ... 

. 2 , 240,000 

21 , 299,800 

9*5 


B.—Al^STRALASIAV .STATISTICS. 




Crop of 1903-4. 


Average for 10 


Acres, 

Bushels. 

Average. 

Years, 1894-100*d. 

Vew South Wales 

1 , 561,111 

27 , 334,141 

17*5 

9*9 

Victoria 

1 , 968,599 

28 , 5 * 25,579 

14*5 

7-2 

QueemlaiKl ... I 

138,096 

2 , 436,790 

17*6 

15*9 

South Anstmiia ... ... j 

- 1 , 711,174 

13 , 209,465 1 

7*7 

4*4 

Western Aiistraiia - 

137,946 

1 , 876,252 ‘ 

13*6 

11*0 

Tasmmm ... ... 

49,414 

767,398 1 

15*5 

19*8 

"'Kew Zealand ... ... 1 

1 230,346 • 

7 * 891,654 

34*3 

28*6 
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C.—THE WOELI)\S CROP, 1903. 



In millions of Busiiels. 


Europe 

I 572 S America 

S54 

Asia ... 

370 Australasia. 

SO 

Africa 

4 s : 



D.—VICTOEtA BV COUNTIEl 

S, 1903. 



Acres. 

YieM. 

A|'»proxiriiate 



Avt.‘ra.;'e. 

i ' 

Central— ! ! 

Bourke 

2,953 

49,482 

17 

Grant... 

2,757 

46,975 

17 

IMoniingtoii 

•219 

1,933 

9 

Evelyn 

26(1 

5,724 

21 

Kortli-Central — 




Aim'lesev 

1.523 

26,168 

17 

Balhoiisie 

6,305 

86,2i(l ' 

13 

Talbot 

15,231 

287,898 

19 

Western— 




Grenville 

S09 

14,405 i 

IS 

Polwartli 

41 

1,123. i 

27 

Heytesbury 

20 

256 

13 

Hampden ... , 

377 

5,960 . 

16 

Ripon 

38,562 

590,937 

15*3 

ViLIiers 

732 

10,176 

14 

Horrnanby 

1,482 

14,500 

10 

Dimdas 

2,501 

34,903 

14 

Foliett 

1,162 

12,621 * 

11 

Wiinmera— 




Lowan 

147,183 

1,982,8-25 

13*0 

Boning 

424,224 

109,413 

■ 5,800,568 

14 

Kara Kara 

1,747,420 i 

16 

Mailee— 



Weeab 

19,788 

245,206 

12 

Karkarooc 

262,963 

2,830,194 

11 

Tatcbera 

‘J45,723 

2,945,289 

12 

Korthern— 




G unbower 

! 36,687 

533,406 i 

14*5 

Gladstone ... ' ... 

* 93,021 

1,551,823 

16*5 

Bendigo 

93,575 

1,735,104 

IS‘5 

Rodney 

! 122,471 ! 

2,130,836 

17*4 

Moira 

1 - 292,888 

5,031,670 i 

17 

North-Eastern— 



Belatite ' ... 

j 0,070 

160,335 

18 

Bogoiig 

33,243 

1 577,618 

17 

Benambra 

1,023 

; 24,441 

24 

Wommngatta ... 

i 17 1 

363 

21 

Gippsland— 

Croajiiigolong 


1,202 1 

17 

1 70 1 

Xambo 

i 8 

132 , 

, 16’5 

Dai'go 

i 40 

653 ' 

^ 16 

Tanjil 

j 2,174 

35,931 

1 16-5 

Biiln Bulii 

I 73 

i 

1,301 

1 18 
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Experimeiital Investigations, 

The great fact -which the grower has to bear in mind with regard U> 
a crop of any klndj is that while the plant secures a great part of its sub¬ 
stance from the atmosphere (through the medium of its green leaves), there 
remains an all important part which can only be obtained from the soil. 
This portion is chiefly elaborated from the nitrogen, phosphoric acid, and 
pjotash of the soil. The difference between good and bad soils consists 
almost entirely in the ease with which the plant can obtain these materials. 
In other words, every farmer must grasp the fact that the food for the 
plant may be present in abundance, and yet the plant may be unable to 
obtain sufficient to produce a good crop. The nitrogen, phosphoric acid, 
and potash must, first of all, be dissolved in the water contained in the 
soil, and there must be a great superabundance of water over and above 
what is finally converted into the moisture of the crop. We must, there¬ 
fore, inquire first into the relationship of the moisture to the soil and to 
the plant, and then into the relationship of the plant food to the soil 
moisture. 


The Soil Moisture. 

IMost of the rain which falls in the wheat growing areas soaks into the 
soil. It is only on exceptional occasions that the amount of‘the run off 
.seriously diminishes ithe available moisture. For instance, it is calculated that 
only 4‘6 per cent, of the total rainfall over its ^vhole catchment is discharged 
by the Avoca at Coonooer Weir. 'Further north, the run off is still less. 
Once in the soil the water, for the most part, enters into very important 
relationship to the minute particles of the soil. Instead of collecting below 
the surface in little drops and pools it forms a very fine film over the entire 
surface of each of the tiny grains of sand! or soil. It is' then invisible 
to the eye, but the remarkable fact is then accomplished that the water is 

longer under the influence of gravity. It moves upwards with the same 
readiness that it sinks downwards. No better illustration of this condition 
of the moisture can be given than the well know-n case of dipping the 
corner of a lump of sugar into coffee. As soon as the sugar touches the 
the fluid at once mounts up to your fingers, and if the sugar loaf w^ere 
a yard in length it w-ould only take five minutes (to wet ever;; particle of it. 
The rate of movement depends on the size of the grains and the closeness 
with which they are packed together. In other words, it is controlled by 
the size of the little air spaces between the individual grains. These spaces 
are large in sand, medium sized in loam, and very small in clay. Left to 
itself, therefore, the winter's rain sinks a varying depth into the ground, 
and then begins to move upwards to keep the surface soil moist. As fast 
as^ CTaporation 'takes place from the surface the moisture in the subsoil is 
being drawn upon to make good the loss. Therefore, the all important 
riling is to find out what can be done to check this evaporation. If you 
cover the ground with a mulch of old grass, or with a blanket, the surface 
remains moist under them. The same object is attained if the mulch i.s 
made of loose earth, the looseness being so great that the particles are too 
far apart for the film of water to readily run from the one to the other by 
mutual contact. A well worked mulch, three inches deep, checks a very 
large proportion of the evaporation. We have no observations in ‘Victoria 
to go on, but from American results we know that three inches of well stirred 
surface soil may prevent the' evaporation of from 150 to 200 tons of water 
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per acre in the course of the summer. When, in addition, it is known that 
a crop of wheat requires to secure 300 to 400 tons of water from the soil 
in order to produce one ton of dry material, the importance of having a 
moist subsoil cannot be overestimated. An inch of rain is about equivalent 
to 100 tons of water per acre. A‘ crop of 20 bushels will require at least 
600 tons of water per acre to be absorbed bv the roots and evaporated by 
the leaves. When every inch is of suyu-eme importance the success of 
methods which conserve the subsoil iuoisture requires no further 
explanation. So long as the surface is loose and in fine tilth it is not neces¬ 
sary to stir it again, but after a shower of rain, sufficient to cake the 
surface, it requires to be at once broken up to restore the mulch, and so 
prevent evaporation. The value of rain in producing good average crops 
is seen in the average of 1903, standing at 14*5 busliels per acre, or exactly 
double that of the past ten years. 

Tile Food Eeqnirements of the Crop. 

From a large number of analyses at the Department’s Laboratory, 
carried out by Sir. Pearson and Dr. Howell, we know that the average 
amount of food substances in the surface foot per acre of the Victorian 
wheat areas is as under: — 

Nitrogen ... ... ... ... ... ... iS cwt. 

Piiosphoric acid ... ... ... ... ... ii cwt. 

Potash ... ... ... ... ... ... 3 tons. 

Lime ... ... ... ... ... ... 3 I tons. 

A 20-bushel crop (grain and straw) removes about 35 lbs* of nitrogen, 
14 lbs. phosphoric acid, and 25 lbs. potash. Compared with the enormous 
amount in the soil, it would, at first sight, appear unlikely that a few 
pounds, more or less, of any ingredient could have any great effect on the 
yield. The explanation- usually given is the following:—The plant food 
in the soil is largely in the insoluble form. Before the plant can utilize it 
some change must occur which renders it soluble, hence the addition of a 
soluble phosphate produces results out of all proportion to its amount. 
There are difficulties in the way of accepting this theory, but for the present 
we need not discuss them. "There is certainly a great field for the cultivator 
to make even a small proportion of it available for the plant Suffice it to 
say that the praotical experience of every farmer, and tire uniform testi- 
mou}’ of several hundred wheat experimental plots, all point to the fact 
that it is phosphoric acid, and that alone, which is required by the northern’ 
soils. It used to thought (that nitragen was the chief need, but experience 
proves this not to be the case. In fact, in some instances, the addition of 
nitrogen actually reduces the yield. From American experience we know 
that for the rapid growth of foddfcr crops w^e require a good supply of 
nitrogen, while for a satisfactory yield of grain a long growing period and 
abundance of phosphoric acid are both requisite. Another reason why 
nitrogen may even prove deleterious to the crop is owing to the rapid 
growth of the young plant early in the season. The flag then becomes so 
rank that a much larger leaf space is exposed to evaporation as the season 
advances,; the water supply of the soil is. more rapidly exhausted, and the 
crop becomes burnt up.” This is, I think, the explanation of the effect 
of a heavy dressing of farmyard manure. 

The accompanying tables from Dr* Howell’s articles in previo'us num¬ 
bers of the JmrfiUi make clear' the all-important part played by phc^phorSc 
acid. It will be seen that, in proportion to the cost of the fertilizer, about 
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The first line of figures gives the actual l ield in bushels per acre, and the second line represents the gain due to the raaiiure. 
1900-1, Rainfall 13 to 25. inches. Average yield for the whole of Victoria, S'9 bushels. 








RESULTS OE EXPERIMENTAL PLOTS (“A” SETS) IN THE NORTHERN WHEAT DISTRICTS, 1001-2. 

Avebages fob 94 Fields. _ ____ 
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The first line of figures gives the actual yields in bushels, the second line the increases due to manures. 
190i“B, Rainfall, 10 to 22 inches. Average yield for the whole of Tictoria, 6*0 Imshels. 
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h cwt. of superphosphate gives the best return, while the result of con¬ 
centrated superphosphate representing the same value is practically equal 
In these tests Thomas phosphate is of distinctly less value, while bone-dust 
has proved a failure. The experiments of the Department, with regard to 
the exact effect of fallowing and other methods of cultivation, have not yet 
extended over a long enough series of years to allow of their effects being 
fully interpreted. Wet and dry years must both be included, but, so far, 
the results speak unmistakably in favour of the well worked fallow. Last 
July, Dr. Howell summarized the northern results as follows :—^^The pro¬ 
nounced effect of phosphatic fertilizers is only confirmatory of the results 
of former experiments, but the whole of the present returns tend to show a 
considerably more marked effect from these fertilizers, under the ample 
moisture supply of 1905, than under the prevailing drier conditions of 
preceding seasons. The limits, however, of an effective application, with 
an ample moisture supply, are louver in these returns than expected, and 
appear to be somewhat below, rather than above, 80 lbs. of superphosphate 
to the acre. The natural fertility of the soils under review, judging from 
the returns of ithe unmanured plots, may however be considered a high one, 
and on soils below this standard larger quantities would probably prove 
effective. The wet season appears to have specially favoured the effective 
action of Thomas phosphate. There appears, further in the returns, evidence 
for concluding that norsthern soils, which hitherto, with few exceptions, 
have remained passive to nitrogenous applications, may show, under an 
ample moisture supply, a response to such treatment. Indications are also 
present that continuous grain cropping, year after year, with phosphatic 
fertilizers may, after some years, lead to soil conditions in which the appli¬ 
cation of a nitrogenous manure, in addition to a phosphatic, may also become 
a necessity. It is with the data at present to hand a little early perhaps to 
draw such conclusions, but the easy possibility of such an occurrence 
demands attention. Such a contingency suggests the advisableness, T«here 
the three year course of crop, grass, and bare fallow is not the practice, 
of occasionally intervening some leguminous winter crop, such as peas, the 
cost of which might be profitably covered by feeding off in spring. Such a 
practice has, in instances, been successfully carried out in the north. The 
returns appear also to show that the use of small quantities of gypsum 
mixed with the superphosphate may prove of some slight value on certain 
soils^ of the north, deffcient possibly in lime or of a mechanical condition 
tending to set the soil and interfere with the development of the plant in 
Its earlier stages of growth. The few tests carried out on different methods 
of applying manures favour largely the application with the drill, equal 
quantities of superphosphate applied broadcast as a top dressing after sow¬ 
ing the grain, as well as ploughing in prior to sowing, showing considerably 
istnaller fields than itho^ obtained frorn the applications made \vith the 
drill.^ Whether bone-dust and Thomas phosphate reveal their effect in 
subsequent years remains to be seen. 


Varieties to Grow. 

Ovving to the fact that rust is by far the most formidable disease that 
the wheat has to encounter, efforts have long been directed towards obtain- 

mg a rust prorf vanety. In i868‘, the South 'Australian Royal Commission 
rwommended Purple Straw and White Tuscan as best for this purpose, arid 
the former variety, together with its numerous offshoots and modifications, 
steadily holds its own. Each district, in fact, has its favorite, and the 
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soundest advice that can be given to the grower is simply to follow the lead 
of the most successful man in the district, and to remember that while 
variety is important the results of thorough working and manuring cannot 
be overestimated. 

In 1903-4, the following varieties gave the best yield at the Wagga 
Government Farm (Ah.S’.TF. Agric, Gaz,). The rainfall was 19*4 inches, 
4*7 of which fell in September and October. In each case the crops were 
grown under conditions appertaining to ordinary farms: — 

. Varieties of Wheat with 60 lbs. Super, to Acre, costing 2s. 9d. 


Federation 

bush. 

3S 

lbs. 

II per acre 

White Essex 

bush. 

32 

lbs. 

16 per 

acre 

Steinlee 

35 

27 


Plover 

31 

21 

5? 

Stein wedel 

34 

30 

>3 

White Tuscan ... 

29 

10 

33 

Hudson’s Early... 

34 

6 

33 

Bobs 

29 

7 


Nonpareil 

33 

44 

33 

Farmers’ Friend 

28 

29 

33 

John Brown 

32 

27 

33 

Field Marshal ... 

2 S 

14 

9 $ 

Schneider 

32 

13 

33 

Dart’s Imperial ... 

24 

35 

33 

20 to 40 lbs. of seed drilled 

in gave practically the same yield. 



Farmers to Farmers. 

The following return, compiled by permission of the proprietors of 
the Argus from replies received during January, 1905, shows the methods 
adopted by representative farmers in all parts of Victoria. The advant¬ 
ages of fallowing are strikingly brought out. 


Name. 

Locality. 

Acres, 

Fallowed. 

Seed, 
lbs. per 
Acre. 

Super., lbs. 
per Acre. 

Yield 

Bushels 

Corre- 
8poiidiri#r 
Yield oii 
XTufah 
lowed 
Land. 

A. McPherson 


Wycheproof 


80 

45 

30 

16 

10 

J. Sloane ... 


Inglewood 


80 

60 

60 

18 

10 



Yarrawonga 


60 

40 

40 

26 

16 

F. LeLievre 


Lake Boga 


m 

25 

30 

5 


J, H. Gross 


Horsham 


100 

60 

30 

32 

12 

B. Stanley 


Pimpinio 


2 o 0 

45 

30 

16tr>20 

‘7 

i 

J. Lamrock 


Dookie ... 


70 

45 

51 

28 


C. Nowotna 


Keweil ... 


200 

45 

45 

24 

'7 

H. Adams 


Laen 


190 

45 

33 to 50 

24 

12 

English Bros. 


Kerang ... 


500 

45 

... 

10 

5 

W. Petering 


Minyip ... 


340 

40 

35 

25 

10 

J. Sanders 


Jeparit ... 


330 

1 45 

40 

16 

10 

D. Whyte 


Dooen ... 


100 

45 

40 

19 

«.* 

Diifty and Sons 


Netherby 


200 

40 

50 

14 

7 

H. Allen ... 


Willenabrina 


250 

40 

40 

9 to 15 

5 

W« J, Vauglian 


Streatham 


0,(K)O 

60 1 

56 

25 


H. Sutherland 


Lara 


120 

60 ! 

60 

25 ^ 


Ford Bros. 


Katandra 


100 1 

45 : 

45 

16 

10 

J. Ferguson 


Beulah ... 


220 * 

30 

50 

9 

3 

J. H. Ghampness 


Kaniva ... 


250 

45 j 

56 

20 

lO'to 12 

H. P, Anders 


Murtoa ... 


200 i 

45 1 

30 

32 i 


W. Kendall 


Brim 


340 

30 1 

56 

20 i 

io 

G. Pagan 


Ardmona 


70 

60 

56 

30 

16 

Gardiner Bros. 


Skipton ... 


100 

65 1 

65 , 

25 1 

10 ' 

J. McCailiim 


Antwerp 


100 

40 

60 

24 i 

B" 

T. Millear 


Wickliffe Road 


600 

90 

80 

20to28i 

, 12 

G. Fairbairn 


Lara 


m 

75 

(Bobediist) 

, T7' 

9 


80 to 112 


C 2 
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II.— THE QEOWING OF WHEAT. 

By ilie Agricultural Editor of “ The LeaderB 

Process of EaUowing. 

For tile recovery of grain sick land, and its after maintenance in a state 
of permanent fertility, it isi necessary to resort to fallowing, because in this 
remedy and the systematic application of manure consists the chief factors 
which convert the unavailable plant food into a soluble or available form. 
These are moisturej atmospheric agencies and sunlight. Therefore a per¬ 
fect fallow should be—first, one in which the maximum amount of moisfture 
is retained in the soil during the summer; second, one in which the soil has 
been worked in such a manner that the air has had free access to as great a 
depth as pos^sible; and third, one that has been kept free of weeds. The 
best practical experience of fallowing teaches that as soon after harvest as 
the soil will permit the scarifier should be run through the stubble lands. 
This gives the air free access to the soil through a good part of the summer. 
Then when the first rains come the weeds will start earlier and more regu¬ 
larly than if the soil were unworked. This provides good early feed for 
sheep, which should be allowed to graze on it as long as it lasts. Directly 
seeding is finished on the other sections of the farm, the plough is now put 
into the land intended for fallow, and the land ploughed as deeply as the 
soil will permit, without turning up to the Surface the raw subsoil. Sub¬ 
soils are better to be deeply stirred, but not brought to the surface excepting 
by slow degrees, say about quarter of an inch at each new ploughing season, 
so as to give the crude soil time to become mellowed and ameliorated by the 
weather. A great batch of cold raw subsoil suddenly ploughed up to ihe 
surface will make the paddock unproductive for several years, as many a 
selector in the Goulburn Valley has learnt to his cost. Do not harrow after 
this fallow ploughing, but leave the soil rough and open during the winter. 
About the beginning of October or late in September this is cultivated again 
lightly, just deep enough to bury weeds without turning up much of the 
moist soil from below. If the moist soil from below is brought to the stir- 
face just as the hot weather is commencing there is a loss of moisture through 
evaporation, and that must always be avoided. 

After the Second cultivation of the fallow the soil is worked down to a 
good tilth with the harrows, and left as bare fallow, or a fallow crop sown, 
with such as, for example, rape. If it is intended to sow a fallow crop, 
give a light dres^ng of bonedust. It helps the rape considerably, and if 
fed down with sheep very little of the manurial properties of the bonedust 
will be lost to the succeeding wheat crop. Having had six or seven months’ 
time to decompose a good deal of it is ready for immediate use when the 
young plant is germinating, and consequently the wheat crop gets a good 
start Whether a fallow crop be grown or not, the fallow^ should be kept 
loose on the surface and free from weeds. Fallowing is the only system to 
insure early sowing for next year’s crop. After the very earliest autumn 
rains, when the weeds have started, scarify once and get the wheat in with 
the combined seeding and manuring drill Thus the young plant gets the 
benefit of the warm, genial weather of autumn, and makes a fairly good 
".start^before the mid of winter sets in; it gets a better chance to^,stool'well, 
^hd'is,altogether better able to withstand the dry weather usually to be ex 
',pmted''towards the,end of the year. 
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Practical Object Lessons. 

In the writer^s experience the most reliable information is to be obtained 
by discovering the men who are conducting their operations in the best and 
most profitable manner; and describing their work for the guidance and 
instruction of others* Theory has its value, but theory by itself is mislead¬ 
ing. Theory has to be tested by actual practice, because of the various 
conditions influencing differences' in locality. As an example may be taken 
the question of manures. . Theoretically, a chemical analysis of the soil- 
should definitely instruct the farmer as to the kind of manure he requires, 
but it does not The only reliable means is to put in alternate strips’ of 
ciop W'ith different manures, and test the results. So also with every other 
class of experiment. Theory is good in the way of general direction, but 
accurate and definite information is obtainable only by practical demon¬ 
stration. The only information of real value is to be obtained from the 
man who actually does things, and mere theoretical assertiom^ii about how 
things ought to be done are comparatively worthless. A single example 
of a well worked farm must suffice. 

In this connexion, a profitable illustration is found in the farm called 
Baangal. It and the land of the surrounding district is culpable in its un¬ 
improved condition of carrying at the utmost a sheep to the acre, but the 
Baangal railway way-bills, including fat sheep, fat lambs, wool, wheat, and 
oats, aggregate more than some of the neighbouring properties ten times its 
area that are worked for wool producing exclusively. The locality is in the 
county of Ripon, near the quaint little township of Skipton. The owners 
are the Messrs. Gardiner Brothers, the elder brother, Mr. John H. Gardiner, 
being the practical manager. The system is grain and sheep, the latter of 
the best, and the former worked on a well ploughed sheep fallow rotation, 
with the seed, after careful screening, drilled in together with phosphatic 
manures. The fallows' are not allowed to lose a year by lying bare, but 
are utilized for growing rape. Remembering always that this land, in its 
unimproved state, is barely up to a sheep to the acre grazing capacity, and 
that its natural quality is by no means promising from' an agricultural point 
of view, what is being done here in the way of raising heavy annual yields 
of cereals and rape by means of thorough tillage of the soil, and the use of 
artificial fertilizers, is something that marks Mr. Gardiner as among the 
limited number found in various parts of Victoria that are doing so much 
good service to the country in practically demonstrating its possibilities of 
development. 

From 250 to 300 acres are annually cultivated for wheat and oats, about 
150 fallow (on which the rape is grown), an average of 4,500 sheep shorn, 
including stores purchased for fattening. The property, which is 2,250 
acres in extent, carries in addition 50 head of cattle and 40 horses. The 
studs and main flock sheep are of first class merino strains, partly Tas¬ 
manian and partly Carngham blood, and the lambs for fattening arc a cross 
with the merinoes and the Shropshire. Two rape crops, one in the autumn 
and the other in the spring, are grown, and from the two crops of rape an 
average of five months^ fattening during the year is obtained at the fate of 
eighteen sheep and lambs to the acre. These are big figures, but they are 
not overkated. There is, of course, an important feature in the district's 
rainfall, which averages 26 inches per annum, and the rains come very 
regularly throughout the year. For the autumn rape the seed is sown in 
March, and for the spring in September. The rape is drilled in at the rate 
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of 4 lb. per acre, together with 112 lb. of superphosphate, which many might 
regard as a somewhat heavy dressing, but in Mr. Gardiner’s experience it is 
found to pay well not only as regards the crop itself, but also^in the after 
effects upon the cereals which follow. The rape has a fertilizing effect on 
the land, and the heavier the rape the heavier are the succeeding wheat and 
oat crops. Bare fallow is good, Mr. Gardiner ffnds, but rape fallow is 
better, and the liberal dressing of artificial manure gives its profit in the 
more prolific growth of the rape. With the 4 lb. per acre of rape at seed¬ 
ing time, is also mixed i lb. of mustard, which is found a good corrective 
against the tendency to “bloating in rape fed sheep. This remedy Mr. 
Gardiner refers to as of great .value to him in the saving of losses which 
occurred before he became acquainted with the expedient. At least 10 
acres of peas are annually grown, as another green manuring crop, while 
the peas come in for pig feeding, which is also here found one of the good 
paying things. 

From the impression of this country gained from a look at the big runs 
outside of Baangal it is difficult to credit Mr. Gardiner’s statement that his 
wheat crops last year averaged 6 bags (24 bushels), and his oat crops 10 
bags (40 bushels) per acre all round, but seeing is believing, and the crops 
as seen this year were quite up to, if not beyond, these yields. The soil in 
its virgin grazing state is of a thin greyish character, but it has a good sub¬ 
stantial subsoil of loam that appears to respond even more effectively than 
richer land to good ploughing, fallowing, and the application of phosphatic 
manures. One field of wheat (Tuscan), 135 acres, sown with 50 lb. per acre 
of seed, and 50 ib. of super., as seen (date 8th December last), presented a 
delightful sight in its uniform quality, about 5 feet in height, regular 
throughout in its thickness and levelness, the earsS long and well filled with 
plump berries of grain, just passing from the green into the ripening stage; 
and last, but not least, absolutely clean. This crop, with every appearance 
of yielding from 25 to 30 bushels per acre, ^vas a very definite proof of the 
benefits of the rape fallow system. To the oat crops (Algerian) the same 
description, especially as to yield and cleanness, applies. 

Variations in Wlieat Yields. 

The advance estimates of the Victorian wheat yield this year range from 
16,000,5000 to 22,000,000 bushels, from an area of about 2,240,000 acres. 
The average will therefore probably be from 8 to 9 bushels. Yet as compared 
with this general average there are in every harvest to be found in every 
wheat district crops yielding 20, 24, and up to 28 bushels alternating with 
others' varying from “ too poor to strip ” to 3 bushels, 4 bushels, 6 bushels, 
and 8 bushels per acre. These latter also are invariably the worst with 
weeds. The good crops are not only the heaviest yielding, but' also the 
cleanest, as compared with the poor ones, among which it is not uncommon 
10 find in an 8-bushel yield only about half of it wheat, and the other half 
weeds, mainly wild oats. If one farmer can get a regular annual yield of 
from 20 to 28 bushels per acre, why should his neighbour go on putting up 
with a 2 to 8-bushel yield, thereby injuring himself in the first place, and in 
the second place injuring the State by bringing its general average,down to 
8' bushels as compared with a possible 18 to 20? . ' 

"These low yields are the cause of the' popular impression that they are 
the'B^ecess'ary outcome, of the alleged arid conditions of' northern .Victoria, 
especially the extreme north, the Mallee. This, however, is wrong. The dry 
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climate has nothing to do with it The difference lies altogether in the 
different manner of handling the land. This is no mere assertion, but is a 
matter of absolute proof. The pre-estimates already alluded to were ob¬ 
tained first by my own personal inspection before harvest, and second by 
circulars sent out to practical and reliable men among the wheat growers, 
asking for their opinions as to ^‘the lowest yield/' ''the highest yield/’ and 
" the general average ” in their several districts respectively. In this way 
the personal inspection and information by circular from the farmers them¬ 
selves have been made to check each other. Consequently these annual 
advance estimates are not the opinion of one individual, but the conjoint 
conclusions of the very best authorities, viz., the men who 
are engaged in the growing of the wheat Altogether, 75 of 
these circulars were returned, filled up with the answers, and 
the information they contain places beyond doubt the f!act that the 
heavy yields are the result of the proper working of the land, and the 
poor yields the result of the improper working of the land. The assertion 
that difference of climate is the cause is proven to be wrong by the fact 
that the heavy yields, whether in the southern belt, which includes the 
Goulburn Valleys the middle north, which includes the Wimmera; or 
the extreme north, that comprises the Mallee, are all grown side by side 
with the poor yields. 

Here are some representative examples:—County of Lowan, northern 
country: Mr. J. C. Farmers, in his letter, says—" Lowest yield, 5 bushels; 
highest, 20.” Yet the general average of the county only reaches S| 
bushels. In this and the following cases one name, to save space, is 
selected as a representative example out of the many others in the 
same districts who favoured me wdth replies to the questions. County of 
Weeah, mallee country, Mr. A. J. Barnes reports—" Lowest yield, i bushel; 
highest, 12 ” ; and the general average for this county comes out in my 
estimate at 6| bushels. County of ICarkarooc, mallee country, Mx, Joseph 
Lockwood—"Lowest yield, i bushel; highest, 12”; and the general 
average for Karkarooc is 4L County of Tatchera, mallee country, Mr. 
H. E. Cuttle —Lowest yields, thousands of acres too poor to strip; highest, 
8 bushels’/; and the general average for this county is estimated at 3|. 
County of Borung, Wimmera, Mr, Thomas Young—Lowest yield, S 
bushels; highest, 24”; general average for Borung, 9I. County of Kara 
Kara, middle north, Mr. J. Hodgson—" Lowest yield, 3 to 4 bushels; 
highest, 16 to 20 ” ; general average for this county, 10 bushels. County of 
Gladstone, middle north, Mr. Hugh Ensil—" LWest yield, 4 bushels; 
highest, 24”; general average for Gladstone, 9I. County of Gunbower, 
middle north, Mr. John Cullen'—"Lowest yield, half a bushel per acre; 
highest, 16^’; general average for Gunbower, 6J-. County of Bendigo, 
middle north, Mr. Jas. Curnow—"Lowest yield, 4 to 6 bushels; highest, 
24 to 26 "; general average for Bendigo, 12. County of Rodney, southern 
belt, Mr. Thomas Hastie—"Lowest yield, 4I bushels ; highest, 24’/; 
general average for Rodney, gh County of Moira, southern belt, Mr. 
George Russell—" Lowest yield, 2 bushels; highest, 20 ” ; and the general 
average for Moira is reckoned in the advance estimate at 9 bushels. In 
this way we have the proof that the poor yields cannot be attributed to 
any other cause than that of the difference in working, because the highest 
yields are grown alongside the poorest, not only throughout the relatively 
moister regions of the south,, but. alike ■ throughout the very driest of the 
mallee districts of the extreme north. 
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Causes of Good and Bad Yields. 

In the foregoing it has been proven that the great disparity of 
yields in the wheat growing districts of the north—varying from i, 2, and 4 
bushels per acre to 16, 20; 24, and 28—could not be due only to 
climatic or other surroundings, because, as the light and heavy yields 
were being grown on' farms side by side with each other, they must 
be due to a difference in working the land. What is this difference? 
In addition to the information obtained as to the relative yields, my personal 
inspection extends to details regarding the good and bad systems of 
management respectively, and the replies received from 75 practical cor¬ 
respondents situated throughout the whole of the wheat growing counties 
all unite in the conclusions that the good yields are due, first, to fallowing, 
second, to early sowing, and, third, to seed grading. Of course, an equally 
important factor is the phosphatic manuring put in with the combined 
seeding and manuring drill; but this is at last so universally admitted 
that it is now general with even the least progressive farmers. Super, by 
iiself, however, is not sufficient without fallowing, and a feature is that in 
every case it is stated that the heaviest yields are those from the land 
that was in fallow the previous year. 

Bare Fallow. 

There are two kinds of fallow, bare fallow ’’ and sheep fallow.’’ 
In bare fallow the land is ploughed up early in the winter, and allowed 
to lie exposed to the weather between the date of ploughing and the next 
seeding seasori. During the spring and summer the fallow is periodically 
worked with the cultivator and harrows to kill the weeds, mellow the 
surface, and conserve in the subsoil the moisture obtained from the 
winter rains. In this way the disabilities of drought are overcome, because 
every crop grown on fallow has the advantage of two seasons’ rains instead 
of being dependent upon only one. This is one reason why phosphatic 
manuring in the north is not as effective on unfallowed as it is on fallowed 
land, because the manure must have a sufficiency of moisture in the soil to 
enable it to become active. Early sowing also is only possible by means of 
fallowing, because the fallow being done during the previous year leaves the 
land in a prepared seed bed for sowing as early as the cultivTatbr chooses. 
This has the further advantage of leaving the horses free of seed bed 
cultivation after harvest, just when they are most wanted for other work, 
such as for example wheat carting to the railway stations. The non-fallow¬ 
ing cultivator who puts his crop in year after year on the stubbles has the 
disadvantage of a rush of work after harvest; the risk of late sowing 
by having to wait for the autumn rains; the danger of a lack of* moisture 
by having to depend upon the rain of one season instead of two; and 
the constantly increasing foulness of the land, owing to losing the benefit 
of the fallow killing off wild oats and other weeds. 

Sheep Fallow. 

Sheep fallow ” is letting a certain proportion of the land lie out to 
grass after a grain crop, and running sheep on it, the natural grass in 
the north coining' up aft'er a crop ^ thicker and better^ than the original 
pasture that covered the virgin soil previous to cropping. Sheep fallowing, 
while good in itself, however,'^'does not reach its highest point of effectiveness 
except in combination with bare, fallow. In bare fallowing the cultivator 
generally divides his area'in: such a way as to provide for taking off two 
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succeeding grain crops ; two of wheat, oc sometimes oats succeeding wheat, 
but always getting a bare fallow in at the end of not more than two 
succeeding grain crops. In the sheep fallow and bare fallow systems 
combined, the wheat grower works on a three-course rotation of grain 
cropping, sheep grazing, and bare fallowing, on small farms 200 acres or 
thereabouts are broken for fallow each alternate year. 

Taking a farm of 640 acres as an example, there are 660 acres to 
handle outside of, say, 40 .acres reserved for a homestead paddock. The 
6co acres are divided into three sections of 200 acres; worked as crop/ 
200; grass after the crop, 200; and bare fallow after the grass, 200; so 
that in this way the crop is ahvays grown on the bare fallow. Under 
this system the general rule is to take two grain crops off after the bare 
fallow, and under it the sheep have not only 200 acres of stubbles to graze 
over after harvest, but also the 200 acres let out under grass, together 
with the 200 acres intended for bare fallow up to about June, when 
the breaking up begins, together with the weeds and other green stuff 
that come up on the bare fallow during the spring. This is most successful 
in keeping the land clean, because the sheep are the best of all weed 
cleaners, besides giving a profit of their own in fat lambs for the frozen 
meat trade, and, in addition to that, greatly benefiting the land by manuring_ 
The successful farmers of the north are those who have reached this 
stage (which, of course, cannot be effected at once, as it necessitates good 
fencing),'and they are also the men who always obtain the highest grain 
yields, because their crops are always off land that has been prepared for 
an e«arly seed bed by fallowing during the previous year. 


The Best of the Fallows. 

Of all the fallowing methods, the rape fallow may safely be de¬ 
scribed as the best. It has followed, upon th^ earlier bare fallow, the 
sheep fallow, the combined seed and manure drill, and the finishing comple¬ 
ment of the latter—the use of the horse hoe. On the marked advantages of 
the rape fallow system, special note should be made of Mr. Gardiner^s 
operations at Baangnl. This marks the highest development up to 
date of the fallowing system as applied to grain growing in 
combination with' sheep. The bare fallow system is good in itself as 
a conserve!’ of the moisture in the soil, and as a cleaner of the land. The 
summer and spring tillage of the bare fallow kills the wild oats and other 
weeds, and at the same time conserves the winter rains in the subsoil by 
what may be called an earth mulching of the surface. Outside of this, 
however, there is, in the bare fallow system exclusively, the loss of a 
yearns production. The next step in advance was the bare fallow with 
sheep. Under, that system the sheep co-operate most effectively with the 
summer and spring fallow tillage in the wheat cleaning, Resides benefiting 
the land from a manuring point of view and, in addition, yielding a profit 
in themselves. Best of all, however, is utilizing the bare fallow in the 
production of a spring crop of rape for topping up crossbred Inmbs 
for the frozen meat export trade. In this way the marketable profits 
from the sheep and lambs are increased First, as regards the fact that 
they can be turned off fat, instead of as stores; second, in the large number 
that can be kept; and third, in the increased fertilizing value of their 
action upon the land because of their greater number ; and, fourth, in the 
important manurial effect upon the soil of the rape itself. 
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On this latter pointy i\Ir. Gardiner’s experience is'^ that even if he did not 
keep sheep at all he would always sow rape on the bare fallow for its fer¬ 
tilizing value alone. This, of course, is quite in accord with science, which 
teaches that the rape crop adds a large amount of humus to the soil when it 
decays, and thus greatly improves the water-holding dapacity of the soiL 
That being so, it can be very easily apprehended how much greater the 
advantages are in also utilizing the rape for iamb fattening, when buyers 
for the'freezing works ^are now regularly exploiting the country every spring 
for the purchase of three ,months’ old 38 lb. lambs, at from is. to i6s. 
each, with delivery taken on the farm or station.,, Mr. Gardiner testifies 
to having fattened at the rate of 18 Shrop,-Merino crossbred lambs per 
acre during the last three months of the past year. This is evidence that will 
bear thinking over both as regards the selling profits from the sheep 
and the fertilizing effects upon the land. Together with his 4 lb, of rape 
per acre, Mr. Gardiner also drills in itz lb. per acre of superphosphate, 
which many may regard as an unnecessary heavy dressing. It has to be 
remembered, however, that this fallow is the land that early in the 
following year is to be sown with the wheat crop, and his experience is 
that it pays well, first in starting the rape into luxuriant growth with the 
earliest spring rains, and second in the ttifter effects upon the cereal crops 
which follow. In addition to this, there is the fertilizing effect of the rape 
itself, together with the manurial value of so thick a grazing as 18 lambs 
per acre. Besides, there is no getting away from the actually demonstrated 
results. Ivfr. Gardiner’s land in its natural state is only up to a grazing 
average of one sheep to the acre, yet his ivheat crops average six bags (24 
bushels), and his oats ten bags (40 bushels) per acre, because they are all 
grain, so absolutely clean is the land. This latter is an important point 
to the credit of the weed cleaning work of the sheep. 

As with i\fr. Gardiner, so also is' it with kfr. Arthur Murphy, whose 
place is further along the Skipton-road close in on the edge of the large 
sheet of fresh water knowm as Lake Bolac, Mr. Murphy, wdio, in addition to 
wheat growing, is largely interested in the export sheep and iamb trade, 
informs me that from one paddock of too acres of rape (drilled in on the 
bare fallow^) he fattened, during October, November, and December of the 
past year, at the rate of from 16 to 18 Ijambs and sheep per acre. Also, 
that he finds the succeeding crops of wheat and oats from the rape fallow* 
always the heaviest, which means yields of from 20 to 28 bushels per acre 
of wheat, as compared with an average of 9 bushels per acre. 

The district round Skipton is specially favoured with regard to the rain¬ 
fall. During the past 20 years, 24^ inches has been the annual average. 
This, however, only emphasizes the unwisdom of attempting to grow wheat 
under Imj other than the fallow system in the districts further north, where 
the rainfall does not reach, one year with another, to an average of more 
than about 14 inches. This position is again further supported by the fact 
that those farmers in the further northern districts who practise the bare 
fallow system (not yet havinlg reached even the sheep-keeping stage) are 
already obtaining annual yields of from four to six bags of wheat per acre, 
so that the extra profits of combining sheep with the tillage remain still for 
their future attainment. Also, there is no reason why they should not aim at 
the rape fallow sfege, as however impracticable rape Rowing may,be by 
the non-fallowing farmer, it does not necessarily follow that such would 
be impracticable under the moisture conserving fallow system. To' com¬ 
pensate for the moisture used by the growing fodder' we have the profits 
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from the sheep and the fact that the fibrous roots of the rape as they decay 
let the rain more deeply into the soil 

Seed Grading. 

The next important factor is seed grading. The cultivators who work 
their land in the manner described in the foregoing keep it perfectly cleaUj 
and being clean they are careful to not import weeds into it through the 
seed, * The grader not only screens out all seeds, but rejects all cracked 
kernels of grain, and further retains only the plumpest ^and most vigorous 
seed. They are also careful to select good varieties of seed from other 
districts, and to avoid running too long upon the seed simply taken year 
after year from their own crops. Those who argue that the poorest sample 
of seed selected from their own crop is a saving of money as compared 
with giving a shilling or two a bushel extra for the best, have the facts 
against them in the proven increase of returns, both in yield and quality, 
obtained from good seed, well graded. Just as it was, however, when the 
opposition to superphosphate manuring %nd combineci seed and manure 
drilling was so virulent on the part of the unprogressive many at the 
time when that new system was first introduced about ten years ago, so also, 
strange to say, is there a similar opposition at present on the part of the 
non-fallowing wheat growers, in spite of the object lessons presented 
to their observation annually in the better results obtained by their fallowing 
neighbours. 

A Serious Mistake. 

The mistaken idea of many is, largeness of area versus working. To 
gv^.t about 1,000 acres in under wheat is depended upon for a big cheque 
at harvest time, regardless of how it may be disced or scarified in on the 
stubbles, and also regardless of the fact that 300 acres properly worked 
would give a heavier total yields together with the advantage of only 
having 300 acres instead of 1,000 to sow” and travel over in ail the processes 
of tillage and harvesting. Much harm is »also done by this class of 
cultivator occasionally getting a fair crop, and asserting that he has obtained 
It at less cost in comparison with his systematic working neighbour. 
These instances, however, only come about vat rare intervals. Such an 
occasion was the harvest of 1903. That year everybody had a good crop, 
simply because 1903 was an exceptional year for rain, and succeeded the 
total failure of 1902, which meant that tWe good crop of 1903 followed 
the compulsory fallow of 1902, These lucky occasions, however, only 
happen about once in ten years, and those who gamble for them obtain 
nine poor crops for the one good one. The systematic worker however, has 
a good crop every year, at the same time keeping his ground in good heart 
and clean, and every year making money while the others are as steadily 
losing. 

, Summary. 

The demonstrated results of practical experience in connexion with wheat 
growing and sheep fattening, together with rape fallow, are that, the most 
profitiable way to work a grain growing farm is to divide its area into three 
sections—one-third to be annually under crop, one-third laid out to grass 
after cropping, and one-third bare fallow, on which the rape is grown for 
spring fattening. In the section left out for grass allowed to lie out 
after a crop, there is no separate sowing down of artificial grasses, as upon 
the land left out after a cereal crop there comes of itself a good sward of 
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natural herbage. Also under this S3^stem it is found best to mix the artihcia] 
manures that are put in with the cereal crops at the rate of two-thirds super, 
and one-third bone dust, because the bones being slower acting than the 
super., come in better for the grass than all super., which expends itself 
almost entirely during the crop year. As the general system is to take two 
grain crops off in succession after the fallow, there is always a run for a 
good number of lambing ewes, as the gracing amounts to well on for 
two-thirds of the total area. There being only one-third under crop, ^wHle 
one-third is under grass, and one-third baie fallow, which latter, in addition 
to the one-third let out to grass, is also available for grazing up to the 
early winter breaking up, as wmll as afterwards for w^eed cleaning. Then 
on top of all comes the spring crop of rape for fattening. Apart even from 
its profitable character in the production of maximum results in sheep and 
grain yields, a distinguishing feature of this system consists in the permanent 
keeping of the land in h^art. Some anxiety is already making itself felt 
in connexion with the probable outcome in the future of using superphos¬ 
phates exclusively as a manure year after year. The fear is that a constant 
succession of stimulative mineral manuring may eventually have, if not fan 
injurious effect, at all events a decreasing effect in maintaining the earlier 
crop producing results. Sheep and rape can be better depended upon to 
restore to the land its important element of humus, and continue to main¬ 
tain its permanent fertility under the system of alternating the good heavy 
and clean cereal crops with sheep grazing, and green crop fallowing. 


III.^WHEAT UNDEE lEEIGATION. 

By G. Pagan^ Ardmona. 

In the Goulburn Valley, irrigation places the farmer under the same con¬ 
ditions as he is in‘a year of first rate rainfall He is able to make the 
moisture in the soil suk the requirements ox the crop. We find, therefore? 
that on well irrigated farms the yield approaches that of 1903. In the 
one case, however, the grower is dependent on the rain, in the other he 
can, to a large extent, control the forces of nature. My routine practice 
is to flood the land in ]\Iarch (unless of course there has been heavy rain). 
A good watering probably represents 3 inches to the acre, and it is all 
important to have it distributed to every part of the paddock. Then plough 
as soon as the horses can work without sinking. Five inches deep is a good 
average, but the point is not to turn up too much of the clay subsoil. Next 
wwk it down into a fine tilth with the harrows and roller. The land is friable 
after the summer, and discs are not often necessary. Sow at once, or, at 
all events, within a fortnight. Three-quarters of a bushel of wheat, with 
J civt. super, (costing 2s. 6d.), is about right. If heavy rain comes between 
irrigating and sowing, and the surface has become too "puddled for the drill 
to work well, open it up again with the scarifier, and harrow it down once 
more. 

The one watering, followed by this treatment, will usually mature the 
grain. It did it in 1902, when the year's rainfall was only 6 inches. A 
second watering^ in spring has two disadvantages. It may bring on rust, 
and if, in addition, there happens to be a wet season the grain may be too. 
soft for the miller. Oats and barley, on the other hand, should be watered 
early in spring. It is unsatisfactory, on the average, to water after dry 
planting. 
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lY.-TEEATMENT OP THE SEED POE FUNGUS 

DISEASES. 

By. D, Me Alpine, Vegetable Pathologist. 

In order to kill the spores of various diseases in’grain before sowings a 
great number of substances have been tried. Of these, sulphate of copper 
is the one most generally used, but k is now being largely replaced by 
formalin. In order to understand the treatment, it is necessary to know 
that infection can only take place when the plant is young and tender, 
and the fungus filaments grow inside, keeping pace with the growing 
plant, until the young seeds are formed, and then the fungus uses all 
the nourishment stored up there for the production of its reproductive 
bodies or spores. These spores are so light, and so numerous, that in 
harvesting operations they readily become attached to the healthy grain, 
and if the conditions are favorable, infeot the young plant when germina¬ 
tion occurs. 

Pungus Diseases of Cereals. 

Bunt {Tilletia)^ or stinking smut, as it is usually called, is easily recog¬ 
nised, both from the appearance of the grain and the ear. The grain is 
filled with a black mass of fungus spores which emit an odour not unlike 
stinking fish, especially when rubbed, and the skin is of a dark unhealthy 
green colour. The ears affected remain longer green than healthy ears, 
and being lighter than the sound ones, do not bend over, but remain 
upright. 

Smut (Ustilago) is also characterized by the grain being filled with a 
mass of black dusty spores, which are very conspicuous, and usually the 
loose spores are scattered by the wind. In barley, however, there is the 
naked and covered smut, and it was the latter variety dealt with in these 
experiments. 

Flag smut {Urocysiis occulta) as its common name indicates, chiefly 
attacks the flag, but it may also occur on the sheath and stem, and even 
on the chaff and in the grain. It forms long grey lines, at first running 
parallel with the veins, and when the epidermis, or skin, is ruptured, 
the black powdery streaks are exposed. The ear is rarely formed. What 
should be the ear is generally only a twisted mass of deformed and 
diseased tissue. If the grain is formed at all, it is extremely small and 
shrivelled Plants have been-met with attacked by both flag smut and 
stinking smut, the former appearing as lines on sheath, flag, and chaff, 
while the latter produced its characteristic bunt balls. 

Rust is by far the most serious disease of wheat. Unfortunately, 
however, no treatment is known which is effective, but the results of 
recent European experiments seem to show that dipping in formalin is 
efficient for destroying the rust spores on the grain. Although my own 
experience is not so favorable to the use of formalin for rust, still, as the 
use of formalin has already been proved effective for the ordinary stinking 
smut or bunt of wheat, and also for flag smut, an additional reason is 
afforded, for using it in preference to the bluestone solution commonly 
employed for the treatment of all seed wheat. 

Eelative Merits of Pormalin and Bluestone. 

Formalin, as made by the Schering’s Hygienic Company, for which 
Messrs. Felton, Grimwade, and Co*, are sole wholesale agents, is packed 
in one pound original bottles, or can also be supplied in one gallon original 
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batilesj price cs. per pound, or i6s. per gallon. Care must be taken 
to have the original bottles, as a much weaker solution is sometimes sold' 
under the same name. 

In comparing the two solutions of formalin and bluestone it must be 
remembered that formalin is volatile and non-corrosive, while bluestone 
is very corrosive j but the latter solution may be used again and again 
without becoming exhausted. It follows, therefore, that only the 
ainomit of formalin should be prepared that will be required for immediate 
use, whether sprinkling or dipping is adopted. The original formalin 
solution should be kept securely corked. The cost will be practically 
ihe same, and the formalin is less injurious to the grain than bluestone. 
The corrosive, action of the bluestone can be lessened by dusting powdered 
lime over the grain immediately after treatment, but this prevents sowing 
with the drill. The destruction of a certain proportion of the grain is 
1101 an unmixed evil, because it will act most injuriously on those already 
somewhat damaged, and consequently most likely to produce a weakened 
plant, 

Metliod of Treatment. 

Professor Dannfelt, in the Royal Swedish Agricultural Gazette^ states 
that the dipping is most easily performed as follows:—^Tbe seed is placed 
in a vessel a good height over the floor, so as to enable the liquid to be 
drawn off easily by a tap at the bottom of the vessel into another one. 
The solution is poured over it in such quantities that the mass of seed 
can be stirred about with wooden shovels so thoroughly that no air bubbles 
rise to the surface. The seed is left for ten minutes in the solution, 
which is then drawn off. The seed*is placed in a heap and covered with 
sacks to prevent it drying for not less than seven hours. It is afterwards 
dried, and this can be done very quickly, as the grains will have absorbed 
very little moisture,. The work can be done both quickly and easily 
by using a set of dipping vessels, which are filled, stirred, and emptied 
in succession. 

Every hundredweight of seed requires about lo gallons of formalin 
solution, which, however, can be used over again. Tlie solution should 
differ slightly for different kinds of grain: For wheat and barley, 2 lbs. 
of formalin in 45 gallons of water; for oats, 2 lbs. to 65 gallons of water. 
All 'fi'OOrs, sacks, vessels, &c., used should be (airefully cleaned with 
formalin to prevent'any reappearance of the spores.’^ 
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I^rencli Vintage, 1904. 


The ofiiciai figures of the French vintage of 1904 show that, except 
1900, it was the largest since 1875: — 


Vintage of 1904 

... 1,457 

million gallons 

„ „ 1900 

... 1,481 


9) 

,, „ ... 

775 

J? 

19 

Average of past decade 

U055 

JJ 



Subdivided in estimated alcoholic strength and in value, the 1904 vintage 
was;— 


Under 19 per cent, proof spirit 
About „ „ ,, „ 

Over }, 5, jj ), ••• 

Under is. lod. per gallon, averaging 8d. 

Over „ ,, „ „ 3s. 7d. 

The total average yield per acre was a little under 360 gallons. 

— {M. d’A Burney.) 


1,234 million gallons 

82 ,5 ,, 

1,426 ,, 5, 

3 ^ 


National Swedisli Butter Brand. 


The National vSwedish Butter Brand, which in design is of ancient 
Northern style, will come into use on ist January, 1905. The brand is 
placed on one stave, and, to facilitate the control, only a limited 
number of firms will ibe allowed to manufacture these staves, which will 
only be delivered on the authority of the institution known as The Swedish 
Butter Tests.Each stave is numbered differently for each dairy, which 
will at once enable the initiated to ascertain the name of the dairy. The 
use of the brand entails an annual charge of 5 kr., and a charge of id. for 
each branded stave, in addition to which there may be some expense in 
connexion with the butter tests, the dairies using the brand being compelled 
to show at the butter tests. In order to be allowed to use the brand, it is, 
in the first instance, necessary to have partaken in the butter tests of the 
previous year, and obtained at least io| point.s. Further, the butter must 
not contain more than 16 per cent, water, and the milk or the cream must 
have been pasteurized at a temperature not below 80 degrees Celsius. 
Through the users of the National Brand being under obligation to show 
their butter at the butter tests, the standard of the quality is guaranteed, 
inasmuch as a falling-off in quality will deprive the dairy in question of 
the right to use the brand.— Grocer^ 17th Dec.^ 1904') 


BinnisB Butter. 

It is not only in Denmark that plans for organizing the butter export 
trade on a co-operative basis—a basis which, to all appearances, is a very 
serious matter for butter merchants' and butter shippers—are to the fore. 
In Finland an even more ambitious scheme is under discussion, and likely, 
it would seem, to be realized. It is neither more nor less than a question 
of gathering together the dairies of the country in one big sale tuiian. The 
promoters of the plan' argue that not only can the dairies themselves very 
well do with the profit that goes to the middlemen or the shippers, but that 
the latter sell, just as willingly, inferior as good butter, as long as there is a 
profit on it, and good butter suffers in price for the sake of the inferior. 
The matter is under serious consideration,— {Ih.) 
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Danish Butter. 

Mr. Hansen^ Danish IMinis’ter of Agriculture, has submitted a Bill to the 
Folkething, providing for— 

(ist) Certihcates of origin in the case of imported butter, cheese, 
eggs, lard, tallow, and meat. 

(2nd) The prohibition of the importation of lard in bladders and the 
sale of mixtures of Danish and foreign lard; and 
(3rd) The introduction of an obligatory distinctive general mark for 
all kinds of Danish export butter. 

—{The Grocer, 24th Dec., 1904.) 

Instructions to Butter-makers, 

The following circular letters have been distributed by Mr. E.. Crowe, 
the Government Dairy Expert, since the last issue of the Journal :— 

PARAFFINING OF BUTTER BOXES. 

Most of the timber used at present for the manufacture of butter boxes is un¬ 
seasoned. In many instances the planks are taken straight from the ship’s side 
to planing machine, and the same day made into butter boxes. All experienced 
managers understand what this means—on the one hand, shrinkage and cracking 
of the boxes, and on the other mould (usually Penidlhm glaucum]. This mould 
grows on the butter-paper liliing the boxes during storage and on the voyage to 
London, and in time penetrates the butter itself, imparting a musty or mouldy 
smell, which of course detrimentallv affects both (|uality and price. Many boxes 
are also made partly or wholly of Queensland timber, instead of New Zealand 
white pine. The Queensland wood is more odorous than the other material when 
properly seasoned, and hence is not so serviceable a butter package. As there 
appears to be no seasoned or suitable timber available for the remainder of this 
season, all butter factory companies, butter manufacturers, and exporters are 
recommended to paraffin their butter boxes. Care should be taken to use only 
pure specially refined paraffin wmx. Common or odorous wax should not be employed 
for this purptose. 

DIRECTIONS FOR PARAFFINING BUTTER BOXES. 

Affaraius ,—The plant required consists of a series of six galvanized-iron boxes 
in sets of three, each about ir inches cube, and connected at the bottom with 
exhaust steam from the engine. In the middle and between the two sets of 
boxes a steam-jacketed vessel is fixed lor the purpose of keeping the wax melted. 
The whole arrangement is quoted at 17s. 6d. f.o.b. Melbourne. 

Method of Afflying .—The open boxes are inverted over the heaters, and when 
sufficiently dried and heated, are rapidly and evenly brushed over on the inside 
with the liquid paraffin. An ordinary paperhanger’s H.H. brush will serve the 
purpose. A fresh box is placed over each heater when vacant, so that when the 
sixth box is treated number one will be again ready, and the operation can proceed 
continuously. Although the -wax melts at 130 degrees Fahr., it is necessary to keep 
it limpid at 190 degrees to obtain best results. The paraffin cannot be applied 
satisfactorily to a cold surface. 

Result ,—^When proper!v applied as above described, the inner surface of the 
box is stopped or sealed. The wax being impervious and neutral prevents the 
W'ood from tainting the butter, and also stops the absorption of moisture from the 
butter by the box. The cost ,.of treatment is about id. per box. 

THE USE OF BORIC ACID IN EXPORT BUTTER. 

It has come to my knowledge that many country storekeepers and others have 
stocked boric acid and preservatives for milk, cream, and butter, of which boric 
acid is the base, and are pushing its sale amongst dairymen. Experiments carried 
out by me some years back proved conclusively that if boric acid be added to 
milk before separation, some of it will be found subsequently in the butter made 
therefrom. The same result occurs when boric acid is added to cream. Boric acid 
prevents the natural or usual fermentation of cream which is essential in order 
to produce a fine flavoured and good keeping butter. 
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Butter-makers and exporters have already been notified that butter found, prior 
to shipment, containing more than ‘5 per cent., the limit fixed by law in England, 
will not be stamped or shipped by the Department. Milk and cream suppliers 
are therefore cautioned against the use of boric acid, and I take the opportunity 
of pointing out that the best and safest precaution in keeping and delivering milk 
and cream in good condition is cleanliness and coolness. Cream should not be 
kept too long on the farm before delivery to the factory. 

MOTTLE IN GUTTER. 

Next to showing too much moisture,” “ mottled ” is the most frequent re¬ 
mark made in the reports of the Inspector of Victorian Butter, London, which 
have come to hand this season from the Agent-General. This fault is one which 
can be easily overcome by butter-makers, and there is no reason why any mottled 
butter should be made in Victoria. The subject was dealt -with in “ Modern 
Dairying,” issued and circulated by the Department in 1S98, and again in a 
specially illustrated chart issued a couple of years ago. 

Mottle in butter is invariably due to the imperfect distribution of the salt, with 
the result that the portion which has had salt brought in contact with it retains 
and develops colour, whilst that not touch'=‘d fades and becomes white. The 
working of the butter should distribute the salt evenly, and bring it in contact 
with all the particles in the first operation. That ij^oint is best determined by the 
number of revolutions of the worker, or by time. To arrive at the proper time, 
a number of samples may be taken olT at intervals, and placed aside for twenty- 
four hours, and examined. The sam[)les showing streaks or unevenness in colour in¬ 
dicate that they have not been worked long enough. The one that does not show 
unevenness in colour, and that has been on the worker for the shortest time, points 
out the time necessary. This time varies according to the time and speed of 
the worker in use, and slightly on the consistency of the butter. It must always 
be remembered that the salting should be thoroughly done in the first working, and the 
less working that will bring that about, the better for the butter. Where salted 
and unsalted butter are made for export, the remnants at the end of the day should 
never be packed in the same box, neither should particles which cling to the fender 
of the butter-worker, or those left apart from the mass during the operation of 
working, be packed. Such may be includeO. in the bulk of the next working. It 
is a bad practice to leave any pieces detached. ''Over-rubbing or plastering of the 
surface when finishing should be avoided, as butter so treated usually presents a 
bleached appearance, and looks bad. 

RE WEIGHTS OF EXPORT BUTTER. 

Subjoined is an extract from a report from the Agent-GeneraTs Office, London, 
in reference to irregular and short weights of butter. In continuation of my 
previous letter on this subject, I again urge upon you the importance of packing and 
weighing butter so that it will turn out 56 lbs. Hush in London, Carelessness in 
weighing or incorrect scales is the cause of irregular weights; and, seeing the 
loss that is likely to be incurred to the factory, as explainecf in extract below, the 
greatest care is necessary in weighing. The accuracy of the scales used should be 
checked daily, and not less than 56^^ lbs. should be jplaced in the boxes ;— 

“ A number of our butters are still arriving short in weight. Considerable vari¬ 
ations exist in the same brand, and in two instances, ex the weights 

'Were as follows 

No. I “574 lbs., 56^ lbs., 57^ lbs. 

No. 2.—56^ lbs., 56-^ lbs., 55 lbs. 14 oz.* 

Rule 22 of the Trades Customs and Rules of Arbitration which governs the first case 
iieads as follows :—' Overweight on packages of uniform marked weights can neither 
be included in the average nor charged for.’ It will be seen, therefore, that as 
the boxes are branded 56 lbs. nett, no claim can be made for over 56 lbs. The 
first two boxes of No. 2 quoted above are also affected by this rule, but the 
box weighing 55 lbs. 14 oz. comes under rule 20, which says Packages con¬ 
taining nett weight of more than 30 lbs,, and up to 60 lbs., to be weighed to lbs,’ 
This box is consequently reckoned as weighing 55^ lbs., and the average short 
weight is considered as a ^ lb. on every three boxes, although as a matter of fact 
there is a ^ lb. over on every three boxes. If a person purchased, say, 60 boxes 
of No. 2 of the above consignment, the broker here would have to allow him at 
the rate of a lb on every three boxes; or, in other words, 10 lbs, of butter. 

757 . 





192 


Agricultural Journal of Victoria. 


This would appear as an injustice, because, as a matter of fact, the owner of the 
butter is f^iving the purchaser lo lbs, over and above what he is actually bargaining 
for. According to the rules which govern the business, the purchaser is 20 ^Ibs. of 
butter to the good, namely, 10 lbs. overweight and 10 lbs. allowance. This is 
not an injustice, however, in so far that the vendor gives his approval, to the rules 
quoted by the verv fact of offering his butter for sale, therefore it is for sudi 
vendor ‘to pack his’boxes so that they will turn the scale at 56 lbs. after lUTival in 
London. A very important point in connexion with this matter of weighing is- 
that the butter must absolutely bring the beam down. If the butter simply 
balances the beam, it is deemed short weight, and in a case of this kind, although 
the butter is only perhaps i oz. short, the purchaser claims a half-pound.” 

CARE OF SALT IN BUTTER-MAKING. 

It has frequently been pointed out that salt butter at times does not keep as 
well as unsalted. This is accounted for by the contamination of the salt more than 
tc the quality of the salt itself. A few years back, when fishiness was more pre¬ 
valent than now, ,it was a common thing to find the fault in salted butter, whilst 
the unsalted made from the same vat of cream was free from the taint. It is 
now generally known that various organisms produce fishiness, and that salt, owing 
to its nature,’lends itself readily to infection. If left unprotected, especially in an 
unsuitable place, the usual invasion of dust, &c., results. When the air is dry, 
the salt gives up ifs moisture contents, and when the atmosphere becomes humid, 
it absorbs moisture. In the process of absorption the finest particles of dust, ac¬ 
companied with organisms, are attracted, and become affixed to the salt. The 
nature of these organisms depends on the surroundings of the salt itself, and hence 
the necessity for storing it in a clean dry place. 

Special apparatus is obtainable for the sterilization of salt prior to use for 
butter-making purposes. Many of our factories have a special chamber built 
in the boiler-room for the storage of salt only. This is a necessary and useful 
precaution, and I recommend that all factories not already supplied with this 
requirement should have a properly constructed dust-proof chamber in which to 
keep the salt used for butter-making. 

MOULDS. 

BiiUet’fafer as a Medium of Introdnciion, 

Occasionally samples of butter-paper have been taken from Victorian butter 
and returned " from London covered with mould. Most factory managers now 
know the cause of this form of contamination, and have taken practical steps tO' 
avoid its occurrence. 

When it is recognised that mould spores are almo.st universal, and are present 
in greater abundance in surroundings not of a strictly clean character, it is an easy 
matter to guard against invasion. Horse manure is especially a favourite breeding- 
ground for such. When the air is in motion, fine dust, laden with organisms, is 
wafted into the factory, and invariably deposited on exposed surfaces—the butter- 
paper included, when it is left lying around unprotected. Being in such fine par¬ 
ticles, it IS not noticed on the paper, and is often, unconscious as to consequent re¬ 
sults, used straight away to line the boxes. Mould spores require a certain amount 
of moisture to .propagate, hence the additional necessity for using well-seasoned 
boxes, and taking the precaution of paraffining as hitherto recommended. These 
moulds, of which there are several kinds, are not in themselves harmful, excepting 
in the direction of producing a; condition on the surface of the butter, upon 
development, that detracts from its appearance, as well as detrimentally affecting 
the flavour. 

In many butter factories any place is considered good enough to store the 
butter-paper; sometimes it may be found in an old, damp, untidy lumber-room, or 
in the wash-up room—in fact, in the most unsuitable place that could be selected— 
and is therefore frequently contaminated before use. The conditions which admit 
^'.Of'.the presence of moulds should be removed and guarded against by every butter 
manager, ^ A good many butter-makers take the precaution of dipping 
the butter-paper in an antiseptic solution before use. Under any conditions, 
prevention is better ^ than cure, and I recommend that an air-tight dry clean 
tuf^ard be constructed, located in a convenient place, and used for the storage 
of butter-paper only, ■ ® 



General Notes. 


19:i 


The Bidtcr-hox as a Mcdhun of Introduction and Profagation, 

It is not uncommon to find boxes with lids off lying about the factory anywhere 
for days before filling. Mould spores are carried by the wind and deposited on the 
inner surface of the box in the same way as elsewherCj and when made damp by 
the butteTj or, worse still, when the condition is inherent through the "wood itself 
being unseasoned, mould develops as a natural result. Particular care should 
therefore be taken of buUer boxers prior to use by having them well seasoned, by 
paraffining, especially when seasoned or inodorous wood is not available, and by 
storing them in a clean dry place, away from sources of contamination. Odd 
lids which have been lying about should never be used until properly cleansed and 
dried. 

THE COOL-CURING OF CHEESE. 

“ Several lots of Canadian cheese from the Government cool-curing rooms at 
Ottowa were recently consigned to merchants in Great Britain, with a view of 
getting a report on the quality of the cool-cured cheese as compared with others of 
the same batch cured at ordinary temperature. The merchants who received the 
cheese had them examined by numbers of the trade in their various localities. The 
report made by a committee of those who examined one lot was as follows :— 
ia) Cool-curing during the summer months is a decided improvement over the 
ordinary method, and improves the quality of the cheese not less than 2S., and in 
some cases 4s., per cwt. (J>) Paraffining in some cases is an improvement when 
thoroughly applied on well made, close-textured cheese, but does harm on mushy, 
soft, and acidy cheese. ISIessrs Andrew Clement and Sons, of Glasgow, who 
forwarded this report to the Dairy Commissioner, concurred in it, .and expressed 
the desire to sec cool-curing made compulsory.”— {/ac and Cold Storage^ Dec,, 
1904.) 

The Victorian Department of Agriculture conducted experiments at the Go¬ 
vernment. Cool Stores wfith satisfactory results. Limited accommodation at the 
Government Cool Stores for the ripening of cheese at low temperatures is avail¬ 
able. The charges are 3d. per 100 lbs. for the first -week, and i-^d. per week or 
portion thereof following. All cheese despatched for ripening should be packed 
in crates, and addressed Government Dajry Expert, Cool Stores, Flinders-street, 
Melbourne,’^ with freight prepaid. At the same time, advice of despatch should 
be posted to above address. Fuller particulars will be furnished on application. 
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Rainfall in Victoria. 

Months of December, 1904 , and January, 1905 , 


By F. Baracchi, Government Adronoimr. 


Areas. 

S 

b£i« S 

S’g tJ . 

S 9 £ 5 

Ip'S I 

||“fi 

.s 

Average Bainfall for 
each Area for the 
month of December, 
based on all previous 
years of record. 

Maximum Fall reoorcled within each 
Area 

during December, 1904. 

iti 

Ills 

c 

*^1 -5 

Average Rainfall for 
each Area for the 
month of January, 
based on all previous 
year.-s of record. 

Maximutn Fall recorded within each 
Area 

during .liiiuiary, 190.7. 

A 

inches. 

0.25 

inches, 

1*38 

inches. 

1 *03 at Mildura 

inches. 

0-97 

inches. 

0*74 

inches. 

1 *88 at Mildura 

B 

0-01 

1*31 

0*07 /r IVarracknabeal 

1*07 

0*96 

1*41 n Serviceton 

C 

0T6 

1*74 

0*20 n Panin lire and 

1*07 

1-39 

1*25 t! Ararat 

D 

0-27 

2-18 

Terang 

0’69 ,t CapieOWav ... 

1*10 

1 T >7 

1*47 n Rivernook, 

Princetown 
I’lO n Swan Hill 

E 

o*so 

1*30 

0*56 /r Echuca 

0‘7l 

0-85 

F 

1T3 

1*69 

1*71 n Dookie 

1*31 

P27 

2*06 tt Numurkah 

F» 

0-68 

2*00 

1*27 /f Euroa 

0*82 

1 *30 

1*25 n Alexandra 

P2 

1-52 

2*82 

2*18 n Beechworth 

1*30 

2*08 

1*61 n Wodonga and 

G 

0*07 

1*78 

0*43 rf Bendigo 

1*01 

1.24 

Yackandandah 
1*40 n Maryborough 

H 

OTO 

2*19 

0*17 f! Kilmore 

0*88 

1*57 

1*09 tt Daylesford 

I 

0*13 

1*98 

0*28 // Teesdale 

l*x 39 

1*46 

1*91 // Teesdale 


0*27 

3*01 

0*45 n Cape Schanck ... 

1*61 

1*78 

2*22 tt Lily dale 

K 

D07 

4*01 

*2*00 n Bright 

. 1*98 

2*26 

2*94 n Warburton 

L 

0*52 

3*32 

0*96 It Cunninghame ... 

2*56 

2*46 i 

4*33 tt Orbost 

M 

— 

2*20 

0*44 tr Gabo ... 1 


2*39 

3*66 tr Gabo 


SUBBIVISIONAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTON OF RAINFALL. 

A. North-west—Mallee countr}?, including the counties of Millewa, Taila, Weeah, 

and Karharooc- 

B. Central West—Including the counties of Lowan and Borung. 

C. Western Districts—Including the counties of Follett, Dundas, western half of 

Ripon and Hampden. 

D. South-western Districts and West Coast—Including the counties of Nonnanby, 

VillierSj Heytesburyj and Polwarth. 

E. Northern Country—Including the counties of Tatchera and Gimbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong'. , ’ ■ 

Fi. Central North—Including the county of Anglesey, the west and northern fiarts of 
the county of Delatite, the extreme south of the county of Moifa, and the 
south-east quarter of Rodney. 

Fa. Upper Murray—Districts from Wodonga to Towong. 

G. Central Districts North of Dividing'Ranges—^Including 'counties' of Talbot and 

Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the dotmty of Rodney. 

H. Central Highlands and Ranges from Ararat to Kilmore. 

I. , South ^Central Districts on the west and'north-'sidb'.of Port Phillip Bay—Includ¬ 

ing the counties of Grant, GteiiviUe, and Bourke, and the eastern* parts of 
the counties of Hampden and Ripon. 

Ii. South Central Districts east of Port Phillip Bay, &c.^—Including the counties of 
^ Moxnington and'Rvelyn, 

K# .'Regions of Heaviest^Rainfail^Including all the mountainous Eastern Districts, 
and South Gippsland- 

L. South-eastern District'S^GippiSland,#'and counties on the New South Wales Border. 

M, Extreme East Coast ;'.'’,,'4'' 
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STATISTICS. 


PERISHABLE AND FROZEN PRODUCE. 

Expokts foe the Months op Dkcembee, 1904 and 1903 , and January, 

1905 AND 1904 , 




Deck.miier, 

January. 

Description of Produce. 

1904. 

1903. 

1905. 

1904. 

Butter 

lbs. 

7 , 533,824 

6 , 034,740 

5,440,648 

3 , 971,856 

Milk and Cream . 

... eases 

306 

360 

1,105 

875 

Cheese ... 

lbs. 

84,840 

116,478 

162,840 

96,200 

Ham and Bacon 

... tt 

1-23,600 

34,280 

149,520 

140,160 

Poultry 

... head 

3,890 

3,765 ■ 

2,120 

2,890 

Eggs... 

... dozen 

5,856 

1,368 

5,010 

1,756 

Babl)its and Hares 

... pairs 

36,408 

74,636 

124,548 

61,848 

15,820 

Mutton and Lamb 

carcasses 

114,895 

28,001 

51,259 

Beef ... 

...cjuarters 

125 

81 

272 

192 

Veal. 

carcasses 

1,746 

758 

1,190 

214 

Pork... 

... n 

176 


47 ! 

68 

Bruit 

,.. cases 

5,534 

1,699 

; 8,032 

1,219 

26,941 

n Pulp 

tt 


8,909 

889 


K. OBOWE, 


Deliveries prom the Government Cool Stores for the Monties of 
December, 1904 and 1903 , and January, 1905 and 1904 . 




Dkcmmukr. 

January. 

... , .r. 













1904 . 

1903 , 

1906 . 

1904 . 

Butter 

lbs. 

6,380,304 

4,436,656 

4,366,488 

2,637,856 

Milk and Cream 

... cases 

727 

687 

1,059 

653 

Cheese 

... lbs. 

1,842 




Eggs... 

... dozen 

1,250 

250 

575 

... 

Poultry 

head 

556 

535 

846 


Babbits and Hares 

... pairs 

11,736 

60,636 

48,917 

45,072 

Mutton and Lamb 

carcasses 


4,160 

15,744 

760 

Beef... 

., .quarters 

4 

... 

... 

' 2 ' 

Veal... 

carcasses 

1 

22 

1 13 

... 

Pork... 

... n 

; 90 

73 

64 

71 

Fruit 

... cases 

247 

1,638 

' 610 

2,175 

f, Pulp 

... tf 



i 

2,600 

Sundries . ... 

lbs. 

12^504 

9*052 

' 18*704 

■ 

5,403 


B. 'OBOWE. 
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AnEirALS IK Mblboctlkk of Butter and Butter ex Cream in 'Tons net from the 
Diflerent Districts of tiie State for the last 13 months, as compo-red witli tlio 
previous eorresponcling Moiitlis. 



Total. 

N. Kastern. 

Northern. 

G5p))slan(l. 

\\4 

W(‘st 

^ tS. 
eni. 


li>i d. 

1002. 

1904. 

1003. 

1004. 

1003. 

J004. 


1004. 

100,3. 

Jaruain'.. 

2,-220 

1,085 

403 

.302 

1-50 

00 

017 

8704 

750 

OSOl 

February 

2,047 


407 

004 

170 

514 

844 

8L4 

(52(1 

4274 

Aliireh .. 

2,032 

1,37U 

310 

112 

150 

27 

038 

740:] 

02:i 

4014 

April 

l,l(i7 

0104 

150 

140 

77 

144 

m 

443 

.■>.* i 

.313 

May 

0.30 

714 

119 

1.37 

2i) 

14 

400 

.354 

.31(5 

200 

June 


5054 

1054 

ns 

20 

134 

230 

213 

222 

251 

July .. 

r)27i. 

5014 

m 

100 

53 

104 

1344 

170 

220 ' 

20u 

Au:4‘iist .. 


041 

.300 

10.3 

1,524 

.33 

1704 

122 

4404 

323 

.September 

l,r)04Jr 

1,2S8 

500 

.32.34 

iiTiI 

874 

4274 

.317 

.3SG" . 

.5(50 

Oetober . - 

2,074 

2,122 

732 

4.30 

:io2 

174 

807 

007 

1,023 

812 

November 

4,079 

2,7.50 

0204 1 

022 

480 

201 

1 1,3.57 I 

043 

l,3T5i 

084 

Deceruber 

2,504 

2,750 

705 j 

, 52S 

3.34 

104 

1 1,35(5 

1,02(5 

.1,100 

1,008 

Grand totals.. 

22,705 

17,07S.{- 

4,700 1 

.3,141 

2,2844 

802-i- 

8,230-i 

0,71!) i 

7,484 

0,32.5,^- 


1005. 

1904. 

1005. j 

1004. 

100.5. 1 

^ 1904. 

1 

1905. 1 

1004. 

1005. 

1004. 

January.. 

2,.549 

2 220 

400 i 

40.3 1 

22.3, 1 

150 

1,072 

!)17 

704 ! 

750 


E. CKO WE. 


Quantities ano Destinations op Butter Suippeo for Month of Janitahy, 1905 . 


DeNstination. 

Bo.ve.s. 


London 

7(5,54(5 


Liverpool .. ,, .. .. 

115 




Total for ITnited Kingdom . 7(5,0(51 

Capetown 

(),34i 


Durban 

1,8(50 


Natal 

3,030 


East London (tinned) 

10 




Total for South African Ports 11,241 

Adelaide 

1,008 


Perth . 

300 


Fremantle 

5,119 


Albany 

293 


Regatta Point 

2t> 


Broome 

5 


Geraldtoa 

230 


Bunbxiry 

10 




Total for Inter-State Ports .. 7,0sl 

Batavia (tinned) ^ 

109 


Penant n •* .* ' 

2 ! 


Samarang „ 

31 


Soiirabaya „ 

224 


Binga|Kire 

110 


HondMu „ ' 

1 25 


Rangoon „ ■ .. .. i 

1 91 


Eanabar „ ’ .. , ' 

! 40 


Colombo „ ' , . ' .. .. 

1 25 


Colombo (bmfe) 

1 45 


Sbangbai (tinned) , .. ' .. , 

i, 200 


Tientsin „ 

30 


Kobe „ 

10 


Manilla, „ 

144 


Habana „ 

5 


Timor „ 

2 


Wapipa „ 

6 


Hong Kong „ 

45 


I^ng . „ .. 

6 


Ia. .Reunion „ .. ' .. ' . 

6 




■ Total for Eastern Ports ., .. 1,216 



Grand total ' ,, ., , 96,199 


B. OBOWB. 
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Fruit and Plants. 


Exports to Australian States and New Zealand, Inspected during December, 
1904, and January, 1905. 


Furrr. 

C.\,SKK Olt. PAIIKAUKS LN’SI'I'XU’KI), 

OKKTIFTtlATES GIVRX. 


Jlcceiiibov. 

January. 

Dcinomlier, 

January. 

Apples 

u 

1,424 

9 

« 70 

Apricots ... 

4,80 J 

8,124 

92 

106 

Bananas ... 

L18'^> 

1,472 

168 

152 

Blackberries 

12 

47 

1 

8 

Cherries ... 

8,850 

42(f 

169 

24 

Cucumbers 

808 

107 

55 

44 

Fis:.s 

2 

12 

1 

9 

G ooseberrie.s 

‘273 

40 

18 

1 

Grapes 


19G 


45 

Lemons ... 

790 

755 

79 

80 

Alelons 


1 


1 

Mixed Fruits ... ... 


4 


1 

Nectarines 


54 


80 

Orange.s ... 

601 

487 

81 

78 

Passion Fruit 

; n 

198 

i) 

1 29 

Peacbes ... 

889 

1,900 

60 

i 119 

Pears 

15 

5,081 

8 

: 76 

Pineapples 

192 

720 

67 

1 !)2 

Plums 

' 847 

8,764 

80 

1 101 

Tomatoes... 

183 

965 

47 

84 

P'*otal Oases Fruit ... , 

12,476 

. 20,721 

884 

1,140 

Bulbs ... 

2 


1 


. Plants ... 

T 

' 18 

1 

1 

Totals 

12,479 

20,789 

880 

I 1,141 


J, CL TURN-ER, 









1 


Aihrertisements, 


PUBLICATIONS ISSUED BY THE DEPARTMENT. 

FOR FREE DISTRIBUTION, 

Applications to be forwarded to the Secretary for Agriculture^ Melbourne. 


® Bulletins. 

Reprinted from the Journal. 

No. I. '^Impressions' of Victoria from an Agricultural Point of View. 
By S, Williamson Wallace. 

No. 2. Treatment of Vintage By Diffusion. By Pierre Andrieu (Trans¬ 
lated from the French by R. Dubois and W, P. Wilkinson). 

No. 3. *Black Spot of the Apple; together with Spraying for Fungus 
Diseases*. By D. McAlpine. 

No. 4. '^Review of the Past Butter Season. By R. Crowe. 

No. s- "^Two Years’ Field Work of the Chemical Branch. By F. J. 
Howell, Ph. D. 

No. 6. Co-operative Forage Experiments in Southern Victoria. By 
F. J. Howell, Ph. D. 

No. 7. Field Experiments of the Past Year by the Chemical Branch. 
Bv F. J. Howell, Ph. D. 

No. S. ^The Modern Silo. By T. Cherry, U.D., M.S. 

No. 9. Take-all and White-heads in Wheat. By D. McAlpine. 

No. 10. "^Cheese Matuiing at Low Temperatures. By R. Crowe. 

No. II. “^A Dairy Farm Building. By T. Cherry, M.D., M.S. 

No. 12. *Swine Plague. By A. A. Brown, M.B., B.S. 

No. 13. Field Experiments in Manuring, 1903-4. By F. J. Howell, 
Ph. D. 

No. 14. Two .New Fungi Parasitic on Scale insects. By D. McAlpine, 
No. 15. Poultry: Tick Proof Fowl Houses and Egg Production for 

Profit. By A. A. Brown, M.B., B.S.; "A. Hart, and H, V, 

Hawkins. 

No. 16. The Position of Chemistry as a Factor in Agricultural Advance¬ 
ment. By F. J. Howell, Ph. D. 

No. 17. Black Spot of the Apple; together with Spraying for Fungus 
Diseases. By D. IMcAlpine. (Revised Edition of Bulletin 
No. 3.) 

No. 18. A Survey of the Work and Progresis of the Victorian Agricultural 
Department. By S. Williamson Wallace. 

No. 19. Annual Report on the Work of the Chemical Branch, 1903-4. By 
F. J. Howell, Ph. D. 

No. 20, Milk Fever and other Calving Troubles. By J. R. Weir. 

No. 21. Anthrax. By J. R. Weir. 

No, 22. The Clarific.ation and Limpidity of White Wines. By J. Laborde. 

(Translated from the French by M. d’A. Burney.)' 

No. 23. Modern Silage Methods. By T. Cherry, M.D., M.S. ' (Revised 
Edition of Bulletin No. 8.) 

No. 24. Canadian Cheddar Cheese-making. By J. G. McMillan, N.D.D. 

* Out of Print. 



THE POULTRY INDUSTRY. 

I.—INTEODUCTION. 

As far as Victoria is concerned, the great importance of the poultry 
industry has, unfortunately, been overlooked in the past. There are, how¬ 
ever, indications that apathy in this particular branch of rural pursuits will 
soon disappear. With the view to stimulating action by disseminating in¬ 
formation on the subject, the following articles have been written bv the 
poultry experts of the Department. It is believed that they will be.exceed¬ 
ingly helpful to the beginner, and also of practical value to the farmer. 

Apart from the poultry and eggs consumed by the farmer's household, 
the revenue resulting from the sale of similar produce is often consideiaible, 
and, consequently, the industry is an important factor in the success of every 
w’ell managed farm. As in other departments of farm work, intelligence 
and constant care are necessary if success is to be attained. 

The past year has been a very prosperous one for the industry in Great 
Britain, upwards of ^^lo,000,000 worth of poultry and eggs having been 
produced. Notwithstanding this enormous production, it has been fuiind 
necessary to import largely. There has been an improved demand, and 
prices have been more than maintained. Consumption of this particular 
class of food is growing, so there seems to be little fear of over production 
provided that poultrv raising is conducted on right lines. In order to 
show the great possibilities of the industry, a perusal of the following 
figures relating to Great Britain is recommended. 


Imports of Great Britain. 


Eggs ( 

1904). 


Poultry (1903). 

From. 

QuaiU itiey. 

Value. 

From. 

Valiii- 


Dozen. 

£ 


£ 

Bussia 

70,'?2Q,o6o 

2,042,520 

Bnssia 

343."^2 

Benmark 

' 36,023,260 

>> 461)+59 

Belgium ... 

248,553 

Germany 

35,542,3^0 

1,191,161 

Prance 

235,700 

Belgium 

25,170,730 

837,120 

United States 

219."87 

Trance 

16,986,140 

i 7^0,057 \ 

Other Countries 

41,244 

Canada 

3,177,220 

129,631 



Other Countries 

12,197,210 

: 358,626 




^99j425»94o 

'>. 73 °.S 74 


1,089,'■-44 

1 


Aral;AT Co%SUMPTION OF KoOS AND POULTRY IN GrBAT BuITAIN. 


— 


! !*oultry. 

Total. 


£ 

£ 

£ 

Foreign Produce ... 

Irish ,, 

British 

6,730,574 

1,950,000 

4,700,000 

j 1,089,044 

450,000 
! 2,750,000 

7,819,618 
2,400,000 
. 7,450,000 


i3.3«°.574 

1 4,289,044 

7 

I7,66'0,62S 


4613. K 
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The latest returns show that the value of the production of poultry and 
eggs in Australasia during 1903 was as follows: — 

New South Wales ... ... ... ;£S2o,7oo 

Victoria ... ... ... ... 719,900 

Queensland ... ... ... ... 316,800 

South Australia ... ... ... 319,800 

Western Australia ... ... ... 199,800 

Tasmania ... ... ... ... 308,900 

New Zealand ... ... ... ... 500,200 

;£;2,986,ioo 

The most remarkable feature is the trade in eggs between South Australia 
as supplier and the other States a.s buyers. The returns for 1903 show 
that during that year South Australia exported eggs to the value of 
;^ii6,t 82 to the other States.— {CogJdan). 

In order that the Victorian figures may be considerably increased, it is 
absolutely necessary that poultry keepers should aim at producing the finest 
quality of eggs and poultry. With this standard in view, and by grading 
the produce before marketing, satisfactory results will be attained. The 
various egg-laying competitions in the different States have been highly 
educational in this respect, and have done much to practically demonstrate 
that poultry raising can be made a paying adjunct to the farm. The twelve 
months' te.st at the Dookie Agricultural College, which terminated at the 
end of la.st month, has successfully proved the utility of the hen from a 
commercial aspect. Unfortunately we are compelled to go to press prior 
to the !eceipt of the final returns. The figures relating to the twenty lead¬ 
ing pens (six birds each) for the eleven months ending 31st March, are, 
however, .sufficiently convincing to show that there is profit in the poultry 
business if undertaken seriously. 


EGO-LATlXft CoMPKTITIOX, DoOKlE AgrTCULTURAL COLLEGE. 


Relative 

Position. 

Breed. 


Eg’jir.s laid 
dunijyr -March. 

TtitalEergs 
(11 .Months.) 

Average 

Weip^htpcr 

Bozen. 

I 

White LeAtoms 


90 

1,267 

OiiS. 

25 

2 

Minorcan 


92 

1,196 

2 3 

3 

Langsliiins 

... 

68 

1,178 

26 

4 - 

White Leiizhurns 


68 

1,172 

264 

3 

Pile Leghorns ... 

... 

79 

i,t68 

25 

6 

Miiiorcas 

... 

72 

1,167 

-54 


Black Orpingtoiisi 

... 

97 

1,139 

^5 

8 

’ Brown Legirtrus ... ' 


82 

1,124 

25 

9 

Ihohleii Wyaruiottes 


82 ! 

1,114 I 

25 

10 

j Black Orpingtons 


62 ' 

1,103 

26 

11 

: Silver Wyaiulottes 


68 i 

1,090 

^s 4 

iz 

‘ AiKlaiu.siaiis 


71 ! 

1,085 



Black Orpingtons 

... i 

65 

1,080 

25 

1+ 



72 

i L065 

254 

15 

Black Hainhurgs 


77 

! 1,046 

234 

16 

Rrowii Leghorns 


33 

L037 

251 

17 

Go'den Wyaiidotte.s 


60 

1,016 

24I 


. Black Oipingtons 


75 

1,012 

25 

^9 

I Bn ff Orpingtons 

i 


73 

997 

26 

20 


61 

1 991 

, 244 
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II.-BEEEDING AND MANAGEMENT. 

By H. y. Hawkins^ Leciurer on PoidtryK 

An industry of such importance as the poultry industry should be a 
matter of greater concern to the farmers of this State. For years past it 
has been held up to ridicule, even contempt; but, to-day we see a change, 
farmers are inquiring after knowledge, and are waking up to the importance 
of this industry, and recognising that with better stock, and greater care 
and attention, poultry can be made a very proiitable part of the farm stock. 
This is shown by the large number of letters received weekhc by the De¬ 
partment of Agriculture. Many of these inquiries call for replies, which 
would occupy much time, hence this article, which we trust will assist the 
farmer, and be a text-book for reference in most matters connected with 
poultry culture. 

Importance of Locality. 

Locality plays a most important part in the success or otherwise of 
poultry breeding. Badly drained’, sour, or very stony land should i.e 
avoided, rather select a site having an easterly aspect, sloping so that early 
morning sun mc.y sweeten the ground, which is a great factor in warding 
off disease. We cannot all secure sandy soil, luif look for the loose soil, 
and wherever possible secure the sandy spot. It dries out quicker, ar.d is 
much easier to keep clean. 

Tlie Breeding Pen. 

Farmers know little or nothing about the breeding jien, but to my mind 
this is the key to success. The old idea of kee]')ing a few fowls round the 
homestead is passing. The farmer should know .something about the fowls 
he has. Before he thinks of incubating he should be careful to watch for 
the layer of 150 to 200 eggs, hence the necessity of a breeding pen. A 
fair sized pen, say, 100 by 25 feet, should be set apart for this purpose. 
First of all, run the fdoLigh round, making a trench of, say, lo to 12 inches, 
place your posts (8 feet lengths) about 2 feet in the ground, 12 feet 
apart (good saplings liarked will do), and before filling up the trench, run 
two rows of barbed wire all round. This will be a safe investment, and 
will effectively keep out foxes or wild dogs. 

JhiBAIv WTnI). 

After this, run a batten round, 3 feet from the ground, to keep posts 
straight, but on no account have anv top rail, it only encourages the birtls 
to fiy over, and is also a source (jf danger where foxes are troublesome. 
They will ne\’er attempt to jump on wire mesh, but if you give them a 
foothold, trouble will, l)egin. Use either 6 feet palings cut in half, or 
purchase sufficient malthoid or ruberoid, or, if funds permit, make a good 
job of it, and buy plain sheet ii'on. I'his should be nailed on to middle 
batten all round the pen, and will provide a splendid breakwind for the 
stud birds. 

Shape anp Shelter. 

It must not be forgotten that shelter is absolutely necessary in a breeding 
pen. The temperature of a fowl’s body being greater than our own, it 
stands to reason that shade from the sun’s rays must be provided. The 
best and most quickly grown shelter hedge is the tree lucerne {Tagasasie>i. 
It will grow in almost any part of Victoria, and will stand drought well. 
The tops should be cut every month, and utilized in the morning meal. 
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Then it thickens and shoots out at the lowest part' of the stem, throwing 
shade along the ground, wdiere the birds can rest comfortably from sun and 

wind. 

COXSTEUCTIOX OF HoUSES. 

The next consideration should be housing in the breeding pen. A small 
portable house is all that is required to hold only such birds as are selected 
typical layers. Or you may wish to cater for the export trade. In any case 
seven to twelve birds will be sufficient in one pen, no matter what breed you 
intend keeping. The house should in all cases face the east, so as to get 
as much sunshine as possible. It is not necessary in this climate to build 
expensive or warm houses. The north, south, and west sides should be 
closed in, and should be quite free from cracks and draughts, the east side 
alone being entirely open. The roof should slope eastward, and project 
2 feet over frontal uprights; this will effectively pre\ent an easterly rain 
(a rare thing) from driving in on the birds at night-time, and will allow 
rain to drop clear of the base of house. A good plan to safeguard the 
floor is to mn a small piece of spouting round the house, and have the 
downpipe placed in position to carry the ivater clear of the pen. For 
example, a house 6 feet long by 4 feet wide, the back 5 feet, and the 
front 4 feet high, having a framework of light material, and wired over, 
west, south, and north sides, and fixed over the wire, ‘^malthoid” or 
^Tiiberoid,^’ will cost not more than 30s. Still better for the northern areas 
is Uralite,’^ a non-conductor of heat, jaut it is more expensive (fuller par¬ 
ticulars of this are given in the Journal for May, 1904). Many make the 
serious mistake of coddling their fowls. 'Coming off the perch of a warm 
house at dawn in June, for example, the birds receive a severe shock, and 
\'ery often -take cold, which may lead to roup, the fowl’s worst enemy. An 
even temperature, the house free from draughts, a dry floor, and ample 
veniilation, are all they require. 

Pebches. 

These should always be low. Eighteen inches from the ground is 
ample, and the perches should not be nailed. When' nailed you have 
always to contend against the vermin trouble, which is one of the worst. 
The red blood-sucker, called Sarcoptes, if allowed sufficient latitude, will 
drain the system of any and the very essence of egg-production is 

drawn from the body of a hen in an infested house. It will pay better 
to secure insect-proof perches, which mnv be constructed as follows Have 
a piece of iron tubing 24 inches long, take an ordinary jam tin, cut a hole 
in bottom of tin sufficient to allow the tulffng to pass up through the tin 
within 6 inches of the top, then solder the tin to the iron. The perch 
slioiild be aix>iit 12 inches shorter than the length of the house. Bore a 
hole in both ends of perch the size of tubing, and when the tubing is fixed 
on to a heavy stand or driven into the floor, place the perch, which should 
be 3 in. x 2 in. hardw*ood, on top. Perches require to be about 3 inches 
wide to prevent crooked breasts. These are often caused through the birds 
roosting on narrow^ perches. When the perch is in position, pour, a little 
kerosene into the tins at each end, and you will have insect-proof perches. 

Floob (Jatchmbxt. 

The continual cleaning of the floor is usually followed by the ground 
becoming basin-shaped, and the result is a damp floor in wintertime.' A 
cheap and effective plaiq to prevent this is, to purchase a piece of Flack 
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tarpaulin, about the size of the floor, nail this on to two pieces of w-ood, 
one at each end, and place on floor of house. Every morning roll this up 
and empty the droppings into a wheelbarrow. If the birds have been 
scouring, through eating too much wet grass, and the carpet of tarpaulin 
has become very dirty, remove it to a tap, and put the hose on. Then 
'hang over a fence to dry. It is advisable to throw a little sand on to pre¬ 
vent the droppings adhering to the tarpaulin. This system works well, and 
■saves a great deal of time, and prevents the spread of vermin. 

TkAP iS^ESTK. 

Trap nests will assist the farmer to discover .the good layers, and will 
enable him also to pick out the unprofitable birds, which latter are too 
•often bred from unknowingly. These should be used for table purposes, 
and on no account waste food in keeping bad layers. Nests should never 
be made inside the fowl-houses, nor yet adjoining. The better plan is to 
have them in a shady, darkened spot, away from the house. If you allow 
the hens to make nests in the houses you encourage vermin. 

Dust Bath. 

A dust bath should be provided in every breeding pen, and should con¬ 
sist of a shallow box 5 by 4 feet, in which you place sand, ashes, and 
some sulphur, and a little insectibane. This should be shaded, and kept 
moist in summer time. Keep dry, and have a cover to take on and off in 
the winter months. Neglect of the bath means an increase of the fowl 
fleas, which, unlike the blood mites., which are only found out at night, and 
hide away during the day, live on the body of the hen, and drain it of much 
•of the egg-forming elements. These parasites lay countless small white 
eggs, almost the size of silk-worm eggs, on the downy part of the feathers, 
especially under the wings and near the vent In the early autumn, when 
the! birds usually lose their old feathers, these eggs are carried all about the 
farm, are duly hatched, and return to the newdy feathered flock, therefore 
the necessity of a dust bath is great, if we expect our birds ,to^ do anything 
above the old-time farnijyard fowl. We live in the days of improved 
methods., and the more we attend to the little details, the better results 
•accrue. 

Grit Box. 

Every fowd requires some form of grit for the gizzarcbs proper work. 
Pawls have no teeth, and their only means of grinding is done in the 
gizzard by means of grit, say, sharp pieces of broken earthenware, smashed 
to the size of a pea, or half the size of a grain of maize. This form of 
grit is that most relished, and I have knowm birds to leave quartz until 
they have exhausted all the earthenware. Oyster shell broken into small 
pieces may also be given to assist shell making, but i.t is not hard enough 
to serve the double purpose. 

Drinkiho Vessel. 

l^Iany poultry-keepers make the mistake of using open receptacles, such 
as an old saucepan or cracked dish, filling it up once a week, and allowing 
it to be exposed to the sun's rays. This is a serious error. Should a 
touch of disease appear on the farm, the bird affected naturally drinks a 
lot, and in so doing leaves the germs of disease behind for the others which 
follow, and so disease is spread broadcast. I maintain that the scalding of 
the tins is very essential. No disease spreads so rapidly aa by means of 
'infected drinking water. Keep the water Cool and absolutely pure. 
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Cheap Water To. 

This can be made out of a kerosene tin, cut from the front, half way 
down on both sides, and also again cutting it across the centre of tin. Raise 
the piece of tin slightly. It will not only form a shade to the water, but 
also more important still, it prevents the fowds' feet from getting into the 
water, and thereby forms another safeguard against disease germs. See 
modern breeding pen. 

A Good Toxic. 

Keep an old rusty horseshoe in the drinking water, adding 80 drops 
sulphuric acid to each gallon. Once a month put a packet of Epsom salts 
to about half gallon. The colour of the comb should be observed, the 
whitish red, the blackish purple, or the very pale comb denotes something 
radically wrong. A bright, health}’, appearance is desired. 


Selecting the Stud Birds. 

This is an important part, and great care should he exercised in select¬ 
ing birds for the breeding pen. Too often farmers complain of bad treat¬ 
ment by the fancier. It is advisable to consult a specialist breeder who you 
know has a reputation to lose. He is an authority on most breeds, and is 
better able to choose your stock, and usually knows where to purchase 
sound, healthy birds, free from disease, blany make the mistake of buving 
at auction. The auctioneer does his utmost for his client, and often birds 
are sold as being pure bred, and in many cases whicli have come under my 
observation, half the birds offered have been cross breeds, and wasters at 
that. I wish to emphasize this, as many buyers have been so disgusted, 
and often a. promising poultry farmer throws up the business, and the 
State becomes the loser. 


Cost of Stud Birdsl 

Should you require birds for exhibition purposes, you must expect to 
pay high prices, but the Department does not encourage the farmer to go 
in for this class. What you want is either flesh or eggs, and it is generally 
conceded that pure bred poultry are far more profitable to the farmer than 
the old time 'Tarn-door.’’ Believing such to be the case, you need have 
no regard for feather points. Healthy culls, raismarkecl, are often better 
from the egg point of view than is the show specimen. At this time of the 
year, the specialist breeder has already commenced to cull out, and }ou 
can always secure these at fair prices, in writing to the breeder, lay stress 
on these points: Is the strain noted for egg producing? Whose strain is 
it? Have the birds been inbred? "What time were they hatched? If late 
hatched, avoid them. I must here give a hint regarding the above. In 
buying say ten Leghorns for the breeding pen, .second season hens are best 
to produce strong chicks, mated with a young nine to ten months’ old unre¬ 
lated cockerel. Purchase the hens from one breeder, and the cockerel from 
another. The cost of Leghorns for utility purposes varies somewhat, but 
los. a head is not too much to pay for this breed, or for any of the other 
Ifediterranean breeds, which include Minorcas, Leghorns, brown, buff, And 
pile,, Anconas, Andalusians, &c.. These are non-sitters, but are''.prolific 
layers if properly managed. When asked to name the best breed, it fcas 
always been my custom to inform inquirers that there is no best breed, i 




INDIAN GAiVIE COCK. DARK DORKING HEN. 

Wsig'ht, 10 lbs. Weight, 9.1 lbs. 
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SILVER WYANDOTTE X BLACK ORPINGTON COCK. 

DORKING COCKEREL. Weight, 9]bs. 

Five months. Weight, 7 lbs. 1 oz. 
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A breed is what you and I make it. Constant culling out the unpro¬ 
fitable birds, and then breeding only from those hens that we know have 
laid 150 to 200 eggs yearly. By this means many breeds can be built up. 
I have never known a bad laying hen to produce an excellent laying pullet. 
Like produces like, especially in regard to poultry. But should you ask 
me what breed will suit the northern areas of Victoria for eggs, I should 
say White Leghorns. They stand the heat well, and are not so inbred as 
are many of the laced breeds. On the other hand, take the colder parts 
of Gippsland and the western districts, the Black Orpington, single or rose 
comb, will do remarkably well, and will bring good profits. One thing is 
necessary. They should be hatched earlier than the Leghorns, say August 
and September for preference. Leghorns should be hatched in September 
and October, and in cold districts a little later. 

The All-eound Foavl. 

I have already referred to two, grand breeds suitable for the Victorian 
farmer as egg-producers, viz., White Leghorns for hot districts, and Black 
Orpingtons for the colder climate of Gippsland. Now a word or two for 
the first cross of two pure breeds. After making many experiments with 
many breeds during the last four years, to try t'o solve by actual test which 
two breeds when crossed would produce eggs and fiesh, I unhesi¬ 
tatingly say that the cross of the Silver Dorking and Silver Wyandotte 
has the strongest claim. Briefly put, the last test I made was between 
five breeds, viz.—Dark Dorking wdth Plymouth Rock, Dark Dorking 



Plymouth Rock. 


with White Wyandotte, and Silver Dorking with Silver Wyandotte. 
Ail were hatched the same week, and fed on the same ration. The 
result of test was in favour of the Silver Dorking and Silver Wyandotte, 
which produced in a twelve month’s test, 219 eggs. The second place was 
filled by the Dark Dorking and White Wyandotte, which laid 189 eggs. 
The third being the Silver Dorking and Plymouth Rock, 178 eggs. This 
in itself is a splendid record in eggs alone. I may mention here that the 
cockerels of the Silver Dorking and Silver Wyandotte cross at 5I months 
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old averaged 7 ib. in weight. They were kept in separate yards, and it is- 
questionable whether any of the non-sitting breeds, bred pure, can show 
better results. Of one thing I am confident, few birds equal to this cross, 
for the table can be found. The cockerels and pullets make splendul 
plump, low-set birds, with long keel, and with beautiful white succulent 
flesh. At 5^ months they weighed 7 lb., and were very ea.sily reared. I 
would strongly recommend this first cross to the farmers of Victoria. 

It may interest my readers to know how to mate these two breeds. 
Select carefully six second season Silver Wyandotte hens from a good 
laying strain, and a Silver Dorking cockerel, under twelve months old, 
also from a good laying strain. Place them in a breeding pen about^ the 
first week in June, and feed, as I shall direct later on, on a strong nitro¬ 
genous ration. When they start to lay, put aside the first three eggs from 
each hen for eating purposes. After they have been mated up fourteen 
days, gather the eggs carefully, and place them in a cool room on their 
sides, turning slightly twuce \Yeekly. When you have a setting of twelve 
and a broody hen ready, set them, and probably by the 2ist| of July you 
will have a batch of chicks. You have then what are correctly called early 
chicks. These early birds will produce large quantities of eggs when prices; 
are high. Fifty early chicks are worth 150 late hatched ones, hfy ex¬ 
perience has proved this over and over again. 

The Ideal Fowl eok the Lohdoh Mabket. 

The best birdvfor export is the Indian Game and Dorking cross. The 
flesh is beautifully white, very tasty, and there is plentv of it. While many 
of the leggy breeds are making bone and feather, birds of this cross are' 
putting on breast flesh, and but little feather. The more comb and feathers 
a bird has, the more nourishment is required to keep up that comb and the 
feathers. The less feathers and comb to feed, the more flesh or eggs will 
be produced. The less feather a bird has .the better, for it is easier 
plucked, and there is less vermin to cope. with. This in itself is a strong 
argument in favour of this cross. I am instructed to deal with only the 
best breeds. But it is very desirable, where there may be a difficulty in 
securing a particular breed, that I should mention a splendid substitute 
for these two breed.s above mentioned. That is the old English Game (hwv- 
set breeds, not the so-called modern leggy black reds which have legs like 
Pelicans), and the Buff Orpington. Hens from this cross will 
almo.st similar results, and will lay larger quantities of eggs. All birds 
of these heavy breeds should be hatched early—July, August, and Septfan- 
her, and not later than the middle of October for best results. They will 
be fit for either local or home markets. Always rememl)cr that late chicks 
are splendid subjects for disease, such as roup and chicken pox. My own 
experience has been that the early chicks grow like the spring grass, while, 
the late ones are wasters. 

Chickens for market af twelve weeks old, should be placed in fattening- 
off pens for four weeks, and fed on the following meal:—fiye parts barley 
meal, two parts pollard, one part animal meal, adding skim milk. Fee(r 
twice daily, at first moderately. Afterwards give two good meals daily. 
For the first three weeks give a small quantity of green food at middayn 
The last week give a good supply of milk in mash. Do not give any hard' 
food while fattening. One and a half to two lbs. added weight may thus' 
be gained, and will pay you double the cost of food and labour, 



S 1905] 


The Poultry Industry. 


207 


■\Vhy Eap.ly Chicks Thrive!. 

It should be remembered that the first three dozen eggs laid by the 
:selected hen produce the strongest embryo germs. Therefore it follows 
that you have stronger and bigger chicks. On the other hand, the latter 
part of the season, when the breeding pen has been kept going, not only 
does the hen feel the strain of continued laying, but the male bird has gone 
off, often with the result of infertility. Even the eggs that are fertile at 
this time, usually produce chicks with no stamina, and very often after 
about four weeks they begin to droop and soon die off. 

I have now given you egg-producing breeds for the northern and 
'Southern parts, and I have endeavoured to show, by actual test, a grand 
.all-roundi farm fowl, also the best breeds suitable for home market, pro¬ 
ducing white legs and fiesh, so desired by the English connoisseur of table 
fowls. 

I have purposely omitted many other breeds, having dark legs and 
flesh, and others with yellow legs and flesh, knowing that the requirements 
of the English markets are for white, clean-legged, and low-set birds, with 
white flesh. One of England’s greatest authorities on agricultural matters, 
Professor Long, recently stated in the London Daily MaiL What we 
'want from the colonies in January, February, and iMarch are birds of the 
Came Dorking. These will command good prices.” 

What to Avoid. 

For table ])ree(:ling, avoid all leggy, feathered legged, heavy feathered 
breeds of the Cochin type, and also heavy combed fowls. Buyers do not 
rerpiire too much feather, long limbs, or big heavy combs. They are use¬ 
less, and cost much more to produce. . 

Wliat to Feed and How'to Feed. 

Next in importance to having healthy stud birds, the most important 
part of breeding poultry for profit is the feeding. It will be understood 
that the selected stock from which the farm stock are to come are kept in 
the pen already referred to. Then it follows, that those birds living con¬ 
fined in this 100 by 25 feet rim can be expected to secure but very little 
natural food, hence it is necessary that they should have your best attention. 

The principles upon which the science of a balanced ration are based 
are, I am pleased to say, becoming better understood. The natural food 
for the fowl is not grain so much as insect life and vegetable matter. Grain 
is not a ration by itself to produce eggs, feather, bone, or flesh. The stud 
birds must have what, by nature, is lacking, if we expect the hens to pro¬ 
duce eggs and fiesh in abundance. Insect life is absolutely the best egg 

producer a fowl can have, providing good green grass and vegetables are in 
plenty. If, then, this is the case, a substitute for insect life must be given 
to the penned birds, and nothing is more easily obtained in this State than 
the despised rabbit. Failing this, sheep’s or bullock’s liver, boiled slowly. 

The ration for heavy breeds should consist of two parts pollard and 
•one of bran. To this add the rabbit, or liver, lightly boiled, and put 
through a mincer, or cut up small. The soup from this may be utilized 

in mixing the whole. This must be mixed to a crumbly consistency, not 

sticky. Add 10-15 per cent, of raw vegetables,, such as cabbage, lettuce, 
beet, clover, or lucerne. At least twice a week, when available at fair 
prices, give 10 per cent, raw onion, chopped small. This then contains all 
the requisites for making bone, fiesh, feather, and for egg producing. It 
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must be distinctly understood .that crushed oyster shell and sharp grit, in 
the shape of broken crockery, smashed up to the size of a small glove but¬ 
ton, should be available at all times. 

Quantity to each Hen. 

My own experience has conclusively proved that in feeding at^least half 
an ounce of food is required daily to each i lb. live weight. This amountj. 
properly balanced, should consist of i to 2 ozs. of animal food daily. 
For example, to the Hamburg of 4 lbs. weight, i oz. of the food given 
should be rabbit, liver, or any meat scraps. To the Dorking of 8 to 10 
lbs. \^ight, give 2 to 2| ozs. of animal food. Personally I am a 
believer in giving the best and most nitrogenous ration fust thing in the 
morning. The idea of feeding grain in the early morning is a great fal¬ 
lacy. Fowls require a stimulating meal first thing, a meal which will 
nourish the body almost immediately, and this the grain does not do. 

WOKK OF CbAW and GiZZARB. 

The food remains in the first stomach, commonly called the crop, until 
it receives certain juices, which prepare the food to pass out into the second 
stomach, or gizzard, where it remains until ground up, and from whence 
it passes through the body. The rest passes through the intestines, and is- 
found in the droppings. Soft food given early nourishes early, because it 
does not remain any length of time in either organ. 

Grain remains a considerable time in the fowl’s craw. It must become 
soft before it passes through the gizzard. My own experience has been 
that in feeding on grain in the morning, and again at night, it was only a 
matter of a few days when the birds had gone completely off their appetite, 
and left the evening meal almost untouched. In two cases, I had to starve 
for a couple of days, birds whose digestive organs had been severely taxed 
by the foolishness of my test. Yet the end I had in view was accomplished, 
Le.y which was the better method of feeding? I am quite convinced that 
a grain diet alone is an actual danger, and, further, that by itself it lacks 
the elements of egg production. There is, roughly speaking, in half an 
ounce of wheat only sufficient protein to make an egg in four days. It also 
contains far more carbohydrates, fats and starches, than are required 
in an egg. Therefore, grain is lacking in the elements which make the 
pro.tein. We see the great necesisity of a mixed diet if we expect 
the hen to produce eggs in abundance. 

You feed the hen and she feeds the egg, and the egg feeds the germ. 
But this cannot be accomplished if the hen is fed on a one-sided ration, 
such as grain. Infertility of eggs is caused by the omission of a proper 
diet 

Why Chickr Dm in Shell. 

Numbers of people have brought eggs to me which had been incubated 
but not hatched. Sometimes the chicks are almost fully developed. Others 
have died in the early stages. On inquiring how they had fed their stud 
stock, I found invariably that no animal food had been given, also not 
enough green food and vegetables. These, which are so rich in protein 
and mineral salts, are absolutely essential to the development of the embryo 
chick‘ Many make the remark that it is too much trouble to buy meat and 
v'egetables and to have to chop them up. My reply to these is—Do not touch 
poultry farming. Fowls require an intelligent and thoughtful owner* In 
lazy hands they never pay, ^andmever will. Do" not keep poultry at all if 
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\ou dislike them. The successful poultry keepers are those who are fond 
of their flock, and who find it a pleasure to attend to their wants. A few 
more hints must be added here regarding the evening meal. 

Oa'i’s an Egg imonucEE. 

Last year I made certain experiments in regard to feeding for egg 
pioduction. Six pullets were placed in separate pens of 75 x 20 feet, with 
good grass and plenty of shade. In the morning, they were fed on two 
parts pollard and one part bran, with finely cut rye grass. The afternoon 
meal consisted of one ounce of wheat to each—no animal food. Another 
six pullets of same breed, age, and stock were penned under similar con¬ 
ditions, but the ration was altered to two parts pollard, one part bran, 
sheep’s liver, lightly boiled and cut finely, with 10 per cent, chopped raw 
onion, all mixed to a crumbly consistency, and given in the morning. The 
evening meal was oz. of short stout oats to each bird. Ample ^shell- 
forming material was provided to both lots. Those fed with the addition 
of liver, onions, and oats, instead of grass and wheat, produced more than 
double the quantity of eggs of the first pen. The additional cost was more 
than compensated by the increased egg yield. This shows clearly that 
1 h oz. of animal food daily, with short oats at night, fed to the heavy 
breeds contain the elements required in developing the ovarian cluster. 
The eggs are there, why not feed for their development, instead of waiting 
six or seven years for, say, 600 eggs from a layer when proper feeding 
will reduce the number of years by at least half. If this is done, and 
the three-year-old fowl got rid of, good profit will accrue. As an American 
fancier puts it, the hen is merely a machine by which she converts one 
form of food into another,’’ i.e., eggs and flesh. In concluding my remarks 
on feeding, I should advise feeding not only the breeding pen, but the farm 
stock layers on short white oats, ,say., four days a week alternately with 
wdieat. Avoid feeding on maize; it is too heating and too fattening for 
laying hens when penned up, except' in extreme cold and wet weather. 
Then a feed of maize will be found very beneficial. Remember that short 
oats will produce eggs and give whiteness of flesh, while maize and wheat 
will darken'the flesh, and both are lacking in lime, as compared with oats. 
You will have no liver troubles amongst your poultry if you feed on short 
oats at night. But wheat and maize given in excess are factors favoring 
liver disease. 

Incubation. 

The vast majority of Victorian farmers still adhere to the old system 
of hatching by hens, Thej axe content to hatch 50 ox 100 in the year, and 
very often they have to wait for broody hens, and as a consequence .they have 
late chicks. I would rather have 25 early (August or September) chickens 
than 150 hatched late (December or January). The early chicks always 
have good constitutions, feather quickly, and lay early. The late batch 
usually dwindle down in numbers, and are twice as long in developing, 
consequently the cost of feeding is double the amount it ought to be. 

Brooby Hens. 

Your first year is the most troublesome one. You must buy or borrow 
your broody hen, and care is necessary in doing so. See that the yard from 
which they come has no disease in it, otherwise you may repent. Observe 
also that the hen has two wings, in some cases the hen has a cut wing and 
she cannot be expected to cover the dozen of eggs if her wing feathers are 
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gone* ]\lany chicks die in the shell by this means, the eggs which have 
been nearest the breast may be incubating splendidly for a time; but as 
the hen moves and turns the eggs about daily, it follows that the eggs which 
are near the front, get their turn of shuffling, and are at times on the out¬ 
side, and should they happen to be on the side of the cut wing, a portion 
of the eggs is exposed. This is not conducive to good hatching, on llic 
contrary, hundreds of chicks during the course of development die in Iht? 
shell, and the fancier, from whom the eggs were bouglit, is blamed ibr 
doctoring the eggs. I am not such a cynic as to think that this is a com¬ 
mon practice amongst fanciers. It is nothing of the kind. The Victorian- 
poultry fanciers strive to please the farmers. It does not pay to lose cus¬ 
tom. Nothing but business ruin w'ould result if such practices as are sup¬ 
posed to exist, such as that of dipping the eggs in hot wmter, were continued.. 
The usual custom with all breeders is to guarantee eight or ten eggs, and,, 
in many cases, they even replace infertile eggs. I am sorry to have to say 
that many farmers will not take the trouble to return the infertile eggs. 
They more often accuse the vendor of sharp practice, and write a scathing 
letter j it takes t’wo to make a deal. Now, when the given time (21 days) 
is up, and only three or four chicks have made their exit, just drop a line 
to the breeder,' and send him back the unhatched eggs. He will treat you 
fairly. Remember that it may have been your fault, especially if your 
hen’s wings were cut, or if you have used an old hen eight years old, with 
a low temperature, or a hen covered with vermin. All these items should’ 
be strictly observed. I have said that the first year you must either buy or 
borrow. Do so at the right time, as early as possible, and not later than 
the first of October. You wall then have early brooders the following, 
season. A good plan to make your pullets become broody, is, after they 
have laid 25 to 30 eggs, to replace each egg you take away, by putting a 
china or stale egg in the neat. When she finds her nest too much for her, 
she is usually encouraged to remain on the nest overnight, and thus she 
becomes broody. I have succeeded by this means for many years, and have 
found that the old idea of sitting only the old experienced hen is a fallacy. 

Tempebatubr Ob’ Hen’s Boby. 

The older the hen, the more reduced her temperature becomes. I liavc' 
made tests, and have found that a hen yj years old, which I had used as 
a broody hen, lacked the necessary temperature—303 degrees. I found by 
placing a thermometer under the wing that she only registered 98 deg. IN 
—loo low for successful hatching. On the other hand, I tried a pullet on 
the same evening (the eggs had been under both hens for 5 days), the 
younger bird’s temperature was a point above 103 deg. 

Great care is necessary in removing a pullet, w’hich you desire to sit. 
Do it at night time. Do not venture to carry her in a bag, and to ride a 
couple of miles with her on a bicycle. Place her carefully in a basket, 
with some strawy and some nest eggs. When she feels she has eggs she is 
more contented. Remove her in the dark, and very gently stroke or rub her 
breast. Then place hex on the nest of eggs, or for a day or tw^o on bar! 
eggs to try her. Shut her out from the sight of other hens, and coax her 
off in a couple of days. Have a piece of wire netting encircling her coop, 
and she will soon accustom herself to her new condition. 

Makino the Nest. 

Avoid wooden floors to nest Remove the bottom of box, and make 
nest'on ground, basin shape. Place ample' dry pine needles or dry grass^ 
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especially when the earth is very damp. Should you use dry earth in shed, 
place first a little green fresh grass and a layer of dry grass on top. This 
will cause moisture, and will aid the proper development of the embryo 
chick. In dry climates it is well tO' allow the hen a damp dust bath. She 
will find it out, if left within her reach, and it will answer a double piir- 
})ose, /.r., will keep her feathers damp, and will prevent the vermin trouble. 

( hviiE ON Ninetkenth Day. 

Nineteen days after tb.e hen has set she should have her best meal, con¬ 
sisting of hard grain. Maize is good, and is heating for sitting hens—and 
a little cho})])ed meat. While she is thus engaged feeding, carefullv remove 
the eggs, and also the nest', which must be burnt, and replaced by a new 
one. This will be a kindness to the hen, and a great help to the chicks, 
because the nest may be filled with vermin, and when the chick chips the 
shell, these mites are soon active, and reach the inlet, and destroy the chicks. 

I have kno^vn chicks to be hatched quite blind by this pest getting into the 
shell. They require all their vitality to struggle out of the shell casement 
—hence the importance of clean nests. 

How TO Feed 'i’he Chickens!. 

Chickens reijuire no food for thirty hours after hatching, as nature, 
prior to hatching, has provided them with sufficient nourishment for almost 
two (lays. The yolk, which has diminished but slightly, is taken up by 
the navel, is absorbed, and becomes the food for the newly hatched chick. 
This is also its food during the time of incubation. This is a wise pro¬ 
vision of nature. 

The (thicks’ first food should consist of that which approaches as nearlv 
as possible the natural absorbed yolk, that is, egg, boiled hard, and mixed 
wfitb stale bread crumbs, slightly moistened with milk—not sloppy, but 
crumbly. Give this for the first three clays, a little at a time, but often. 
Do not allow the food fo lie about and become sour. Use judgment. After 
three days add to above a little fine oatmeal, moistened with warm milk, 
and still feed sparingly but often. The second week the meal may consist 
of oatmeal moistened with milk, a pinch or two of dry bone-meal, a little 
powdered charcoal, and fine grit, and some pulped-up raw onion. Give 
during the second week, white millet seed at night time. This they can 
manage, and it will prepare their organs for the still harder grains which 
follow. Do not give any bran, meat, or green bone for the first three weeks, 
as these irritate the l.)owels, and cause diarrhoea. When chicks are starting 
their fourth week, the diet may be changed slightly. You may then use 
I part oatmeal, i parf bran,' I pollard, and the other J portion (making 3 
parts in all) should consist of lightly-boiled sheep’s liver, using the soup 
from this to mix the whole, and some finely minced raw onion. These ingre¬ 
dients will furnish bone, flesh, and feather. The last meal at night should 
now consist of crushed wheat and hulled short oats, alternately or mixed 
together. Fresh water, and occasionally skim or pure milk, should be sup¬ 
plied night and morning, andl kept out of the sun, otherwise bowel trouble 
may follow. From the fourth week the meal should be similar to that of 
the\adult birds, but with the addition of bone-meal—a cupful to 30 chicks, 
and a fair quantity of animal food,i unless there is abundant insect life 
available, and very much depends on locality and size of run. Do not for¬ 
get that the frame of the chick wants building up, therefore bone-meal is of 
great importance. It is a mistake fo put on too much fat to young birds- 
When the frame is built it is ready to carry the flesh. 
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Housing the (Jhickexs. 

The first ten days of a chicken’s life is a matter of great concern to the 
breeder. Many make the mistake of allowing the hen to run her chicks off: 
their legs—first one toddles in the rear with wings down, then^ another. 
The fault is in allowing the hen freedom. She shoaild be kept in a lair 
sized coop, one of my own design is shown, having strong wires running 
up and down in front, so that the hen may get her head through, and liavi; 
plenty of fresh air. The chicks, too, are able to run in and out at will. 
Avoid a wire netting front, it is the cause of roach backs and crooked 
breasts, and often broken wings. As the chick grows, the wire mesh Ijc- 
comes too small, and in pushing their way in and out it becomes a source 
of danger to them, therefore it is safer to have strong wire or battens, 
arranged vertically, leaving ample space for the chickens, and only just 
sufficient to keep the hen inside. The wire attachment to coop answers a 
double purpose. It prevents cats and rats or hawks and crows from taking 
off the chicks, and if the coop and wire run are moved to fresh ground occa¬ 
sionally, the development of the flock will be rapid. Later, when ,the 
youngsters are older and stronger, and you do not require to confine them tr, 
small space, the ware run may be dispensed with, and the little chicks will 
commence to travel round with their mother. Great care should be taken 
when you have a number of hens with chicks, to keep each lot distant from 
the other. Otherwise one of another batch may get into the wrong coop, 
with disastrous results. I have said quite enough about the natural way 
of hatching, but to the farmer of large poultry products I would strongly 
urge ihe use of artificial means for hatching and mothering. 

Ikcubatoes. 

When your mind is made up to breed 1,000 chicks, then it is time to 
look around for the best incubators you can find—not the cheapest, but the 
best. More time and money are wasted with inferior incubators than some 
of you know. There are many good machines now on the market, some of 
them being made in Victoria, and I fail to see why we should purchase 
foreign makes, when at our own door, we find splendidly-made and reliable 
incubators. I have no hesitation in classing the Australian machines with 
those of foreign manufacture. 

At the present time we have in this State a patent regulator for incuba¬ 
tors, called Law’s Electric Regulator for Incubators, whereby artificial in¬ 
cubation may be made ever so much easier, both to the farmer and to the 
raw amateur. This may be fitted to any good machine now in use, or, 
perhaps, a machine which has been laid aside owing to the numerous intri¬ 
cacies met wdth in some makes. The advantages of Law’s patent regulator 
are many, andi the principles underlying its' construction and design are cor¬ 
rect both from a mechanical and scientific standpoint, while from practical 
and also economic consideration its simplicity, rapidity of working, and 
efficiency, speak for itself. The temperature of all incubators is indicated 
by means of a .thermometer, then by certain mechanical arrangements, quite 
independent of the thermometer, the heat applied to the eggs in the draw^er 
is diminished, either by reducing the flame, or allowing it to escape when 
the machine has attained a certain temperature. But, as all these mechani¬ 
cal devices are far from satisfactory and reliable, the inventor has made 
the thermometer the absolute controller of the heat, the arrangement being 
such that the thermtometer not only indicates the temperature, but also, at 
a given point (103 deg. F., %vhich is the limit of safety), reduces at ohce 
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the supply of heat. This is done in a simple and extremely rapid method 
by utilizing an electric curreiit, acting on an ordinary electric magnet, placed 
in such a way that the flame of the lamp, which supplies the heat, is largely 
reduced, and consequently causes a correspondingly small quantity of 
warmth to be carried .to the eggs. The time for this is not a matter of 
minutes, nor yet seconds, it is instantaneous, and without doubt is abso¬ 
lutely certain. Immediately the temperature has risen to the utmost limit 
for safe working, the mercury of the thermometer completes the electric 
current by which this is brought about. The principles of this Victorian 
patent are entirely different from any other existing system. The devices 
for regulating incubators, up to last season, were many, and oftentimes 
complicated, i.e., lever weights, capsules (in some cases thermostats), 
clampers, and rods. In a word, Law's Electric Regulator is controlled bv 
the thermometer itself, apart from any other device. It not only shows 
the heat in the egg drawer, but controls .that heat by regulating the supply 
conveyed thereto by electricity. The electricity required to do the work is 
furnished by an ordlnarv bell battery of one cell only, commonly called n 
Leclanche battery—-or, if j)referred, a dry cell may be used, of which there 
are many .thoroughly trustworthy kinds to be had that will last for years. 
They do not emit fumes, nor is their presence likely, in any way, to be in¬ 
jurious to the eggs incubating. A great feature with this patent is that the 
consumption of oil is less .than half of that used with any other machine, 
the cost of the attachment will, I understand, be about 30s. It is to be 
hoped that within six months this new appliance will be on the market, and 
I can commend its n.se to all those who wish ,to secure good results, In 
a -word, it will revolutionize artificial incubation. 

Where to place Ihcubator. 

The incubator shoailcl be placed in a room where the .temperature will 
be as even as possible, and where proper ventilation can be had without 
having a draught on the machine. A good plan is to dig a cellar 3 or 4 
feet deep in the ground. Build a shed over same, and place the incubator 
in the solid basement, allowing the ventilation to come from the top near 
the roof, so that no draught may interfere with the lamp flame. A steady 
light is important. Always test your machine for .two or three days, and 
follow the directions sent by the maker, and when it runs at 103 deg., and 
keeps at such, then start it going with the eggs you wish to incubate. Turn 
the eggs daily., but do not open drawer Avhen eggs are chipping. 

Brooder Houses. 

Chickens hatched by machine must necessarily have a foster mother. 
If hens are available so much the better. When your incubators are full, 
encourage hens to sit on either fertile or stale eggs, then these hens can be 
utilized, and will take the artificially hatched chicks. Give them to her at 
night time. If you cannot do this, you should have a brooder house, which 
nay be had from many firms now advertising in the weekly papers. The 
(ost of same ranges from 50s. upwards. The temperature required .the first 
veek is as near 90 degrees as possible—^better lower than higher—and each 
veek reduce the temperature, gradually. Do not over-crowd, and place 
some clean sand on floor. Full particulars are sent with brooders. In fhe 
cise of a hen dying, a good and safe foster mother may be found by 
irilizing a large stone bottle, wrapped well in flannel and stitched on, filled 
wth hot water, and placed in a snug box lying on its side, securely corked 
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and wedged to prevent railing. Fill three times daily, and last thing at 
night. I have saved many chickens by this means—gradually hardening 
the little orphans uihii they grow strong enough' to do without tlie bottle. 

A Cheap Bhoober. 

Another good plan is to cut up an old woollen hearthrug, cut into strips 
and tacked on top roof of an ordinary case, about half-an-inch apart; little 
or no heat is required when ;this is available. I am not a believer in coddl¬ 
ing chicks by artificial heat. Leg and bowel troubles are often caused by 
an overheated brooder. I have reared hundreds of pure stock without the 
aid of any fancy or expensive brooders. The woollen rug is what they 'like 
to feel dangling over their heads—providing always there is no draught, 
but a fair amount of ventilation. 

Care is necessary during windv and wet weather. ISlore chicks, artifi¬ 
cially hatched, die through this than anything else. Shelter from both is 
an absolute necessity, and so is a dry floor. Do not encourage chicks to 
crowd into corners together, it is the cause of crooked tails. Do not permit 
them to roost on the edge of a box, as many do. The little breast bone is 
\*ery soft, and gradually it will become quite crooked if the young birds 
are allowed to roost in this way, and this is a decided fault in a table fowl. 
Keep them on floors covered with plenty of clean dry grass or pinus insignus 
leaves. They need to bend their toes to grip at something. Hard floors 
cause the toes and nails to grow crooked, and you do not w^'ant to have a lot 
of deformed chicks. These little items should be noted, as they are all 
important, and will lead to greater success. 

Diseases, tlieir Cause and Cure. 

Unless a fowl is valuable from a breeding point of view, the question is, 
doe.s it pay to doctor? which with time and drugs often costs more than 
double the value of the affected bird. In very bad cases the best remedy 
is the axe, and burning of the body. Should a valuable stud bird go 
wrong, by all means persevere with such on^. Try to discover first the 
cause. Possibly it may be a crack in the house, causing a draught, or a 
badly-ventilated damp or unclean crowded house may have caused the 
trouble. Rectify the error, and isolate the sick one, to prevent contagion 
to others. 

Every poultry farmer should erect a suitable shed in an out-of-the-way 
corner, distant from all other birds, and build facing the north-east, so that 
as much sun as possible may reach it. The front should consist of a glass 
frame, with ventilation at top, closed well round at foot, to prevent birds 
from throwing out, by scratching, the germs of disease. The hospital should 
be kept clean, and all droppings and feathers burnt, and afterwards buried. 
Disinfect well with phenyle, Condy’s fluid, or a carbolic solution. A 
syringe should be kept for the purpose. 

Caring eor Sick Fowls. 

After isolating, gi\-e a nourishing meal. The soft food given in the' 
mornings ,to the other birds will be the best. Always feed the sick fowls 
on soft food morning and night, but avoid all grains. A raw egg beater 
“'Up with a teaspoonful of brandy will often save a fowd’s life. In givinf 
liquids of any kind, use a spoon, which should be kept for the purpose 
and take great care to place the spoon over the top of the tongue, so that 
the liquid passes down the right channel. Carelessness in this may chok? 
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the bird. Many may make the remark, have not To all such I 

again repeat, do no,t go into this business, for it takes time to do a thing 
well. When a bird dies, make an intelligent examination, and learn some¬ 
thing by it. It will often pay to lose one bird, if you can save a whole flock 
by that experience. 

TEiMAiiy Cause of Diseases. 

These are: — 

ist. Unhealthy surroundings. 

2nd. In-breeding. 

3rd. Breeding from birds hatched out of season (which are usually 
wasters). 

4th. Careless feeding of ,the parent birds in the breeding pens. 
Example: Pollard and potatoes will not produce a ^trong 
embryo chick, 

5th. Hatching out of season. 

6th. Setting every egg laid in the breeding pens. 

The second season hens’ first forty eggs produce the strong embryo germs, 
while those laid later, say in November, December, and January, are those 
eggs I would advise you to sell for market purposes. Breed only from 
the best, in every sense of the word, and disease will be almost unknown 
to you. 

Remedies, 

Always be prepared for emergencies with a thoroughly equipped medi¬ 
cine chest, containing: — 

Epso?n Salts^ a safe aperient in cases of roup, one packet to a quart of 
water. 

Chlorodyne, for severe cases of diarrhoea, or whitish-green discharge 
from vent, with .tail drooping. Give seven drops on piece of 
bread three times a day. 

Quinine Sulphate, for roup, half a grain mixed with half a raw egg, a 
teaspoonful of whisky or brandy, and two drops of eucalyptus oil, 
twice a day. 

Linseed Oil, a teaspoonful to an adult bird twice a day for catarrhal 
affection. 

Vaseline, applied in cases of accident to comb and feet when cut through 
birds quarrelling. 

Boracic Acid, diluted in warm water for inflamed eyes. Dry with soft 
rag after bathing eyes. 

Kerosene, for cleansing nostrils and mouth when affected with roup—a 
safe and sure death to germ or insect life. 

Iodine, for sprains, &c. 

Sulphur—Eucalyptus Oil—Carbolic Acid. —These, mixed well together, - 
say, a dessertspoonful sulphur, three drops eucalyptus oil, and 
.two drops carbolic acid, are applied to chicken-pox marks, or 
fowl warts, usually found on comb and eyes of young birds. 

Keep medicines away from children’s reach, on a high shelf, as some 
are deadly poison. 

Chickbi^' Pox ob Fowl Walts. 

This usually makes its appearance in the autumn, and affects princi¬ 
pally the young stock. The Erst symptoms are loss of appetite, dullness, 
and an excessive thirst. The first thing necessary is to isolate and keep 
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birds away froai water for two days, giving a little milk. The more wafer 
they drink the greater the fever becomes. In about three days^, small yel¬ 
lowish warts may be seen on comb and head. Give the tonic (sulphuric acid 
and sulphate iron), called Douglas’s mixture. Then make an ointment of 
sulphur, sufficient to half fill a pill-box, three or four drops eucalyptus oil, 
two drops carbolic acid, and a little sweet oil or vaseline. IsWx up well, and 
apply to affected parts. Should warts appear on the eyelids, do not allow the 
eyes to close, or seal up, but apply freely glycerine, and when the warts 
appear to develop on the lids, anoint carefully and regularly with the above 
mixture., Should you neglect the eye, you will have serious trouble. If it is 
allowed to seal up, the inflammation is .sealed also, and the ball of the eye 
becomes much swollen, and often a growUh forms behind the eye, resulting 
in its loss. I had a case of this brought under my notice at one of the 
agricultural classes for farmers. The eye simply stood out of the socket 
to the si2e of a large cherry. The growth had eaten into the eye-ball. 1 
promptly removed the eye, and thus saved the bird’s life and one eye. 
Dozens of neglected cases similar to this have been brought to me, and I 
have treated them in the same way. Damp, stuffy, unclean houses are the 
primary causes. I have never known a single instance where a bird has had 
a second attack of chicken pox. P^eed affected bird always on soft food, 
with plenty of raw chopped onion, which is in itself a splendid blood 
purifier. 

IiOUP. 

Roup is usually the result of a neglected cold. The first symptoms are 
watery discharge, throwing off an unpleasant smell, from the eyes and 
nostrils. This odour is an easy means of detecting roup. Those most sub' 
ject to it are the late hatched chicks. In severe cases the eyes become very 
much inflamed, and a cheesy growth forms in the roof of the mouth. It 
sometimes extends to the back of the eye. Bad cases are very hard and 
tedious to cure, and unless a bird is of more than the average value, use 
the axe, and burn the body. Do not attempt to breed from any bird that 
has had roup. Isolate at once all cases of this kind,, and feed on soft 
nourishing food, consisfing of a little pollard, bran, egg, and milk 3 onion, 
and occasionally a little meat Avoid grains entirely. The nostrils and 
mouth should be thoroughly washed with a feather dipped in kerosene. A 
small syringe will be found even better than a feather for this ])nr})ose. 
Then give the following, morning and night:—Half a raw egg, a teaspoon¬ 
ful whisky or brandy, two drops eucalyptus oil, and grain of sulphate of 
quinine. j\lix these well together. This has proved to be the most satis¬ 
factory roup cure I have ever tried. It seems to promote vitality, and re¬ 
duces the fever at the same time. Wash the head and under-wing feathers 
with a solution of permanganate of potash. 

Diphtheric Eoup. 

This must not be confounded with roup. The bird suffering from tliis 
trouble makes a peculiar noise like a cough, and as it does this the head is 
thrown forward, with the meuth open, and it looks as if it were going to 
choke. There is no bad smell arising from throat, and the bird appears to 
be fairly well, except for the terrible attacks of choking. When theses 
paroxysms occur the comb suddenly darkens. 

The treatment recommended is as follows:—Open the mouth, holding the 
bird away from your own mouth, as this trouble is communicable to human 
beings. Place your finger under throat, and raise up the windpipe. Should 
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there be a cheesy growtli around windpipe, make a Y-shaped funnel, and 
pince a very little quantity of lime in this, and blow down. Failing lime, 
use suli)hur. I have had very good results by using a paste consisting 
of a little sulphur, vaseline, and one drop carbolic acid,- thoroughly mixed 
and applied to the parts with the aid of a piece of thin wood, to which a 
piece of clean soft rag, like a mop, is attached. Feed on the best and 
most easily swallowed food, raw egg, and some oatmeal given soft. It 
may seem strange to advise eggs for fowls, but I know of nothing that has 
assisted me greater, in cases of extreme weakness amongst valuable stud 
birds, than the fowl’s own gift, tdie egg. I usually add a little spirit. 

Scaly Leg. 

This trouble is caused by a small mite which gets under the scales on 
the legs, and especially .toe joints. These mites stay there and lay innumer¬ 
able eggs, until the legs become covered, and it is a very ugly sight. 

Scrub the legs and feet with a hard nail brush and warm water and soft 
soai), until the scale becomes soft. Then hold the legs in kerosene occa¬ 
sionally. This will destroy the insects, and gradually the legs will improve. 
A little sulphur and sweet oil rubbed in will also assist in bringing this 
improvement about quickly. 

Heat Apoplexy. 

This year many fowls have succumbed to heat ax')Oplexv, especially 
where insufficient shade lias been provided. Many people think that any 
place will do for a fowl run. This is not so. Shelter trees or hedges are 
as essential as cleanliness and proper food to birds. Thev cannot live 
without shade. The symptoms show themselves by a sudden fit of running 
round and round, as if the head were trying to take hold of the tail. Imme¬ 
diately this is noticed, catch the bird, and if a heavy-combed variety, bleed 
the head at the ba.se of comb, after which hold head under the tap, and 
place the bird in a dark basket in a cool place. No food is required by the 
bird for two day.s., but a little milk may be given twice a day. On no 
account allow other fowls to worry the sick one, and gradually a cure, in 
most cases, is affected. When the fowl is recovering, feed on soft but not 
heating food. Avoid maize meal and animal food for a time. 

Poultry Parasites. 

There ore two classes. First, those that live on the fowl’s body, and 
drain the life out of a bird, and swarm all over a neglected house. They 
get on the keeper’s legs at times, and it is as well they do. It surely 
should remind him that the syringe has not been used for some time. Second, 
the red mites, already referred to by me in March issue. These hide under 
the perches, and in cracks, and are often found where the perches have 
been nailed. They attack the birds at night, and after having their filL 
return to their haunts. In the former case use insectibane, spraying well 
all over the body of the bird. The red mites can be easily destroyed with 
a syringe charged with kerosene, phenyle, or carbolic acid solution, say a 
cupful of either to an ordinary bucket of water. If made weaker than this, 
some of the vermin may escape. I find kerosene to be the surest destroyer 
of all fowl parasites, including fowl tick. 

LTalite is recommended strongly for building tick-proof houses, and I 
am gratified to know that many have tried this material with splendid 
results. Two farmers write informing me that since they have housed their 
birds under Uraiite, they have not lost one. Will others follow their good 
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example, and so assist in stamping out this pest, which if not drastically 
dealt with, will become a very serious matter in this branch of farm work?^ 

The old method of lime-w^ashing the fowlhouse is not sufficient by itself. 
Add crude carbolic oil or strong phenyle tO' the lime wash. Kerosene emul¬ 
sion is a splendid preparation. Take i lb. of hard common soap, and dis¬ 
solve in a gallon of hot rvater. While hot,] add 2 gallons of kerosenes siir 
well till cold, after which add 8 to 30 parts of water to one parf of the 
stock. Spray on rvith a syringe or a brush. Should it clog the syringe, 
add a little additional water, and sjir again. 

Gapes. 

This is a disease caused by the presence in the windpipe of a small 
thin red rvorm, usually described as gape-worm. The symptoms are con¬ 
stant gaping or yawning. It is seldom found in adult birds, and more 
frequently attacks chicks 4 to 5 months old. Place some air-slacked lime 
in a barrel,, and put the affected bird into it, covering the top over for a 
minute or two with a piece of hessian, and allow the bird to flap her wings,, 
making a dust, which will find its Avay down the windpipe. This will 
prove very effective in removing this trouble. 

Featheb-Eatin<u 

This is even a worse vice than egg-eating. Birds confined in small 
miserable yards, lacking a variety of foods, especially animal food and 
vegetables, wull pluck the small juicy feathers out of their companion’s 
body, and I have known them to attack themselves, and make parts of thair 
bodies quite bare. The best w^ay to cure this habit is ito hang a boiled rabbit 
or raw sheep’s liver up just out of the birds’ reach, and let them jump for 
it. This will supply them with that food which in the moulting season i.s. 
very necessary to feather making. It will at the same time keep them 
active. 

Egg-Eating. 

This habit usually begins by the feeder’s neglecting to supply lime food 
such as is contained in oyster shell, bone meal, and burnt bones, all of which 
are rich in carbonate and phosphates of lime, so necessary in shell forming. 
If they once taste the egg, they crave for it. ]S.[any remedies have been 
advised, viz., to collect some stale eggs, and scatter about the yard. The 
hens -will then eat so many that they will get fired of eggs. T h^\e found 
a better plan is to have special nest boxes, the floor of which is sloped, and 
directly the egg is laid it rolls to the lower part, where a fair-sized hole is 
made, and the egg rolls into a small chamber of the box away from the 
egg-eater, and there remains until gathered by the daily collector. This 
safety box is also a preventive to other hens who may acquire the trouble¬ 
some habit of egg-eating. 

Conclusion. 

I shall in a later issue deal with duck farming, &c. To those who are 
admirers of breeds of poultry not mentioned here, I would simply say, my 
instructions are to deal only with such breeds as are profitable, quick m 
maturing, and combining the egg-producer and a first-class table bird. 
Exception may be taken to my ideal standard fowl for crossing purposes, 
i.e.i the Dorking. To all who think otherwise, permit me to say, in conclu¬ 
sion, that the foundation of all good English market poultry has arisen from 
this grand old English fowd, and practically every white-legged breed, 
viz., the Buff and Jubilee Orpington, Faverolle, Scotch Greys—desired by 
the Smithfield poulterer—ow^es its origin to the Dorking. 
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III.—EXPORT POULTRY. 

By A. Hart^ Poultry Expert- 

The indications of a general improvement in all matters pertaining to 
the poultry industry are distinctly noticeable, and the export trade, in 
common with the other branches,! should receive consideration from the 
poultry keeper. There is plenty of scope for the impro\'ement and develop¬ 
ment of the trade, and the British and South African markets are open to 
receive an almost unlimited quantity of well fattened birds of fair weight 
and correct age. As this is the beginning of the poultry breeding season, 
it is an opportune time to advise poultry keepers as to .the requirements of 
the export trade, and a few directions are included in this article, which 
may be of service to any who are interested in the poultr}" industry. 


Benejat of Export. 

By present appearances poultry keeping is likely to be conducted on 
extensive lines in our State, and it is very probable that the quantity reared 
will be in excess of what is required for local consumption. The over- 
supply must affect the price of poultry to a great extent, and the profits 
will be decreased thereby, but the institution of an export trade in table 
pjoultry to outside markets should provide a remedy. Besides providing a 
source of revenue derived from the outside countries,, it will also tend .to 
keep up the price of poultry in our local markets. We are at present 
shipping wheat and other grain to Great Britain, and there is no reason 
why we should not send a good portion of it in a concentrated form in the 
shape of frozen poultry. This would not only lessen the freight to the 
producer, but should result in an increased return to our State, The 
shippers of poultry are now open to take any number of suitable birds. 
The price that .they paid at' the beginning of the season was 6d. per lb. 
live weight, but as the London market is now easier, .they are offering from 
5d. - 5|d. for stock of good quality, and carrying the Government stamp. 
This is an inducement to the producer to fatten his poultry as they are sold 
by weight I.t is also a benefit to the industry by opening up an outside 
market for the poultry produced in Victoria. 


Suitable Breeds. 

The main point in rearing poultry suitable for export is to make a start 
on correct lines,) and the choice of a suitable breed or a combination of 
breeds is required. The pure varieties recommended are Buff Orpingtons, 
Diamond Jubilee Orpingtons, Faverolles, Silver and White Wyandottes. 
A very suitable cross will be produced by mating a Dorking cock with any 
of the above breeds. Black Orpingtons and Plymouth Rocks may also be 
mated with a Dorking cock, as these birds will throw the majority of stock 
with the much fancied white shanks and feet. The crossing of two pure 
breeds will also render the stock very hardy. Amongst the consignments 
of poultry coming in to our regular markets, there are a considerable num¬ 
ber of pure bred birds of the abovementioned varieties, and top prices have 
been realized for good-conditioned lots. The white shanks and feet are 
items that must not be overlooked in export poultry, as these are very 
important points in the British market. 
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Time for Export. 

The best time for exporting so as to command highest figures 1 ‘or poultry 
is to land them in England from March to June. If the birds are ready,, 
they may be killed at any time, and kept in the cool chambers until fluyv 
are required to be shipped. Chickens should be from 3I—-qi lbs. lice 
weight, and their age should be from 14-18 weeks. 

Fattening. 

All birds intended for shipment should be topped off for a month pre¬ 
vious to being killed. This may be done by natural feeding or the use of 
the crammer. By the aid of the latter the breeder can force his birds on 
quickly. It is only to .be recommended where poultry are kept on a large 
scale, and I would advise natural feeding as the safest method. The fooil 
given should consist of ground oats, pollard, barley meal, or maize meal, 
scalded with separated milk, and placed in V-shaped troughs. A liberal 
supply should be given three times a day, and plenty of grit and green food 
may be given. Cockerels and pullets should be kept separate, and he 
enclosed in coops which will hold six chickens. A suitable size is 3 feet 
long, 18 inches wide, 20 inches high. The front is made of laths, and 
the trough is fixed on the outside of the front of the coup. During the last 
fourteen days, rendered mutton suet or green-cut bone should be mixed 
with the food each day, the proportion given being i lb. of either to 20 
birds. In sending consignments of poultry to the shippers, they should 
be properly graded, and as near a uniform size and weight as practicable. 
The condition of a bird is also a matter which requires close attention, 
and no inferior birds should be sent. Farmers in the past have suffered to 
a great extent by sending poultry in poor condition. This always causes a 
glut on the market, and such consignments bring only about half the price 
that good-conditioned birds would realize. The necessity of feeding is 
quite as important as that of breeding, and it is on the former that the 
success of the export trade depends. 

Conclusion. 

The extent of the demand for poultry and eggs in Great Britain can be 
estimated by the fact that during the past vear the importation of these 
products reached a total of ;i^7,8i9,6i8. This enormous supply is priiuT 
pally derived from Russia, Denmark, 'France, Germany, Belgium, and 
Canada. It is estimated that the value of eggs and poultry consumed in 
Great Britain was ;^i7,669,6i8 for last year. With such an enormous 
demand there is no possibility of a glut, and there is ample room for I he 
disposal of our surplus stocks of both products. The cost of production 
and freight, and other incidental charges in connexion with exporting, 
should leave a good margin of profit to the producer, providing that tl:ie 
shipments are of tip-top quality, and arrive home when highest market 
prices can be obtained. 

TV. -- CAPONISIlSrC. 

By A. Hari^ Poultry Expert, 

The growth and development of the poultry industry in^Victoria will 
render it necessary for the breeder of to-day to keep pace with the times, 
and practise the different methods of dealing with poultry, which have been 
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biought to a state of perfection in late years in both Great Britain and 
America, if he wishes .to produce the best possible results from his under¬ 
taking. Amongst these may be classed the art of caponising, which, 
although it has been practised occasionally for many years, has of late 
received much more attention in America and the United Kingdom. 


Benefits. 

Caponising the whole of the cockerels bred during the season is not 
recommended, as .this would entail the keeping of the young stock for too 
long a period. It may, however, be practised on from 20 to 30 per cent, 
of them. Birds which are hatched too late in the season could be dealt 
with in this manner, as they would suit the British market, and could be 
landed there in April, and May, when high figures are available for extra 
good birds well fattened. Birds that are caponised have to be kept until 
they are from nine to twelve months old. This means much more trouble to 
the breeder, and also the consumption of extra food. This is, however, 
compensated by .the extra weight of the birds, the tenderness of the flesh, 
and the higher price realized per pound. Capons in America command 
very high prices, and as much as 30 cents.—is. 3d. per lb., is paid for 
soft-fieshed capons of from, 9 to ii lbs. weight. 

It is generally supposed that caponising will increase the size of the 
bird to a great extent, but this idea is not altogether correct. It will tend 
to increase the weight of the bird, but size will not be materially altered. 
The greatest benefit in caponising is that a twelve months’ old bird will 
continue to put on flesh as soft, juicy, and tender as that of a chicken a 
few months old. The bird will also put on flesh rapidly after the opera¬ 
tion is performed, and no trouble will be experienced in keeping them 
beyond providing suitable accommodation and a liberal supply of food. 
Caponised birds for local consumption (which would at present be limited) 
could be kept on until September, October, or November, when chickens 
are practically absent from our markets. It can scarcely be expected, 
however, that the demand for capons will ever be nearly as extensive as it 
is for chickens. But if breeders will give this method a fair trial, there is 
no doubt that, as they become better known, capons will be in demand. 

Caponising should also be very suitable in turkey breeding. The 
gobblers have to be kep.t until October, November, and December, when 
they are twelve months old. During the last few months they lose condition, 
and are also a nuisance when the breeding season is on. If they ivere 
caponised this trouble would be minimised, and the birds would also put 
on more condition, and realize a higher figure. 


Suitable Breeds. 

To produce suitable specimens of capons will require that .the larger 
breeds of birds must be selected in the first place. It would be little or 
no use to caponise Hamburgs, or any varieties of the Mediterranean family. 
Orpingtons, Brahmas, Plymouth Rocks, Langshans, Faverolles, Dorkings, 
Indian Game, or Wyandottes would be suitable, their respective qualities 
being classed in the order that they are written. The frame of the bird 
must be fairly large, so as to carry the extra amount of flesh placed on it 
A payable capon should be at least from 9 to ii lbs. at twelve months. 
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When to Caponise. 

The time of caponising varies slightly, and, whilst several American 
authorities advise that the birds should not exceed ten weeks, others 
of opinion that they should be from three to four months old. The size 
of the bird will, however, be a safe indication, and, if a bird is large in 
frame and well grown, fro'm ten to twelve weeks will be a suitable age. If 
the birds are smaller, they may be allowed another three or four weeks lo 
develop. There is no doubt that the younger the birds are when operaled 
upon the quicker they will recovery and, as long as the testic.les ar..? 
developed enough to remove properly, the earlier caponising can be recom¬ 
mended. 

Instruments. 

The tools required are six in number. The first is a knife with a 
slightly rounded point. It should be about six inches long, and have a 
very keen edge. The next is a spring spreader for pressing open ,the ribs 
after the incision is made. This is about 4 inches long, and is made 
of spring steel, fitted with a band to keep the spreader closed when not 
in use. A pair of steel nippers or forceps must also be included. These 
are used to hold a sponge to soak up any blood in the fowh_ or pick up 
anything that may have dropped among the bowels. A sharp steel hook 
is required to tear open the thin membrane which encloses the intestines, 
and a hook and probe combined will be useful to push the intestines back 
so as to expose the testicles. The cannula is, however, the most important 
article in the set. This is used to catch and remove the testicles, and is 
made in different forms. The best sort for the beginner is the straight 
cannula, fitted with a fine flexible wire. This is a tube of brass or nickle 
about 4 or 5 inches long, with a ^-inch opening’ at the large end, and 
tapering to the other, having two holes just large enough to insert .the ends 
of the wire. The wire is placed in each hole, and drawn right through the 
tube, leaving just enough to form a loop a.! the thin end. A fair-sized 
sponge and a little carbolic acid will also be useful. 

How to Caponise. 

A small table about 2 feet 3 inches by 3 feet 6 inches, will male.' 
a suitable place for operating. The sides may be closed round with 
a cleat projecting about an inch over the top of the table. This will ketqj 
the instruments in their place for use as required. A piece of board 
fastened to the fable with a hinge at one end, and kept in position at llie 
other by a thumb-screw, wall hold the bird^s legs. Two small grooves 
should be made in the board to receive .the shanks, and if they are covered 
with a piece of rubber, it will prevent any injury to the legs. A stout 
piece of soft cord wound round both wing.s close to the body, and then 
drawn forward and fastened to a ring at the end of the table, will keep 
the bird from moving during the operation. The cockerels to be operated 
upon should be kept without food for at least 30 hours. This will leave 
the intestines fairly empty, and allow the operator to use his knife with 
less danger of cutting the bowels, and the testicles will also be easier 
located. The first birds caponised by the amateiir should be in poor condi¬ 
tion, as they are easier to operate upon, the two last ribs being plainly 
visible. The fable should be placed in a strong and clear light, so that 
the operator will be able to locate .the testicles. The bird should be placed 
on his side, and fastened firmly down to the table. The two last ribs 
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should then be located, and the feathers placed to one side. A clo.th soaked 
in water, wdth a few drops of carbolic acid added, may be rubbed on the 
bare spot and surrounding feathers. The incision must then be made right 
between the two last ribs, cutting cleanly for an inch or an inch and a half. 
In some cases a vein will be cut, but generally there will be very little blood 
from the opening. Then take the spreader, and insert the points into the 
opening. Release ,the spring, which will open the incision. A thin mem¬ 
brane will then be visible between the bowels and the ribs. This must Ije 
broken carefully with the hook, taking care not to injure the bowels. Should 
there be any clotted blood in the body it may be removed with the nippers 
and a sponge. The intestines should then be pushed back so that the 
testicles can be located. The one on the top side is the first to be removed, 
and the cannula is brought into requisition. The loop of wire should be 
about § of an inch in diameter. This should be inserted in the opening, 
carefully manipulating the cannula until the testicle is encircled. Then 
pull in die wire so that it has a firm hold of the testicle, and, working the 
cannula out gradually, bring the testicle out at the opening. Should all 
the strings not be broken,' they mav be cut with a knife, leaving a small 
portion of the string on the testicle. Be careful not to cut the large Idood 
vessel or artery which lies in close proximity to the testicle, or the fowl will 
bleed to death in a few minutes. If any blood is seen it should be removed 
with the sponge. The beginner should make an opening on each side of 
the bird, removing a testicle from each incision. The bird should be turned 
over on the table for the second incision. After the operation is over the 
bird should be liberated as soon as possible. 

Treatment after Capoiiising. 

The only injury of any account is the two cuts on the side, and they do 
not require any special treatment, but will heal up quickly if left to them¬ 
selves. The birds should be placed in a cool and dark pen, and fed lightly 
with soft food for seven or eight clays. It sometimes happens that the 
sides become puffed up with wind, and pricking this with a sharp penknife 
will reduce it quickly and effectually. 

Feeding. 

As capons require to be kept much longer than ordinary market 
chickens, the quantity of food consumed means a considerable item, and 
I would recommend .that they be kept on a moderate diet for the first few 
months,, allowing them to forage for portion of their food, and reserving 
an extra allowance for the last month, when they should be topped off. 
The latter diet should be a mixture of barley meal, ground oats, and maize 
meal, moistened with skim milk. This should be given for the first four¬ 
teen days, and for the remaining fourteen an ounce of rendered fat to each 
bird should be mixed with the morning meal. Provide plenty of shell and 
grit. Where skim milk is used, very little water nc'ed be given; the birds 
may be fed three or four times a dav, encouraging them to eat by a change 
of diet if they appear to lose their desire for the food given. 

Will Capons PayP 

The question arises if capons will pay in Victoria. Whilst* of opinion 
that caponising may be carried on successfully to a limited extent, I would 
not advise my readers to practise it on a large scale. It is a business which 
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requires experience. The demand also is at present somewhat limited in 
lireat Britain, and in our own State it has been altogether forsaken. But 
there is no reason why breeders should not give it a trial, and there is every 
probability of the capon trade being much increased and developed by those 
who are prepared to give their time and experience 10 tills branch of the 
poultry industry. 

V.-PEEVENTIOlSr AND EEADICATION^ OP TICK. 

By A. Hart, Poultry Expert* 

Although the efforts of the Department during the past few years in 
dealing with and eradicating the tick have met with considerable success, 
it has not been altogether stamped out. The difficulty of dealing with the 
many and varied resorts of these pests has rendered the process very diffi¬ 
cult, and the presence of trees in the poultry yards proves a veritable harbor 
for the tick. Several methods have been tried, and the effects of carbolic 
acid sprayed on the infected portions of wood and other materials have 
been particularly successful One of the best methods for prevention of 
tick is the erection of a fowl-house which will prevent these pests from 
reaching the fowls. 

The accompanying illustration depicts an ideal tick and fox-proof 
house constructed on the latest improved lines. It is built of iron and wood, 
the materials being as follow: 

Two To-ft. sheets of corrugated iron turned half round. 

120 ft. flooring and lining boards, 

2 yards wire netting, 

4 iron rods with soldered cups, 18 inches long, f inches in diameter. 

3 perches 2x2 in. hardwood let into two flooring boards placed on 

edge. 

The door is made in two sections fitted into slots at top and bottom, so 
that they can slide as required. The iron comes down 2 inches below the 
level of the floor, and rests on two pieces of 3 in. x 2 in. H.W.; a batten 
2 in. X I in. is then nailed on the outer edge of the rests, and a similar one 
on the inner edge. This carries the floor, and makes a suitable groove to 
carry the iron, which should be bolted. The floor and other portions of 
woodwork should receive a coating of hot tar, which will fill up ail cracks or 
crevices, and also preserve the wood. The iron rods are let into blocks 
resting on the ground. These rods are placed about 8 inches from the outer 
edge of the house, so that the weather will not affect the liquid in the cups. 
The tops of the rods are let into 2-inch holes in the frame of the house. 
This house will hold 25 full grown or 30 young fowls, and the cost of the 
whole should not exceed 25s. It should be placed in a shady spot, and 
kept well away from fences or hedges, &c. 




TICK AND FOX PROOF FOWL HOUSE 


AYLESBURY DUCKLINGS AND PORTABLE SHELTER SHED. 
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FISHINESS IN BITTER. 

By B, CroivCy Superintendent of Exports. 

PerhapKS no complaint in regard to butter is so much enshrouded in 
mystery as that of fishiness. During my experience several factories, noted 
for making butter which turned out fishy in flavour, and was believed by 
directors, managers, and suppliers to have been chronicallv affected, were 
assisted by the Department in Jocating and removing the cause and effect¬ 
ing a cure. 

The means adopted were to make a thorough inspection of the factorv, 
the milk and cream supply, utensils in use, &c., and bring about a drastic 
change for the better in the standard of cleanliness throughout. 

That the trouble was so easily overcome serves to indicate that the defect 
is due to filth organisms of some kind. Fortunately, owing to the efforts 
of the dairy staff and of those engaged in the industry, coupled with the 
lower temperatures provided by the shipping companies tliis season, com¬ 
plaints in reference to fishiness in Victorian butter have been exceptionally 
rare. 

With a view to holding the ground already won, and of enlisting the 
more intelligent help of butter factory managers and milk and cream sup¬ 
pliers towards its complete eradication, a short study of the subject is 
opportune. 

Interpretation. 

Fishiness in butter is akin to herring brine, that is to sav, the butter 
pronounced fishy has a peculiar flavour resembling herring brine. This 
flavour is said to be produced by trimethylamine, which is described by 
Webster as a colourless volatile alkaline liquid, obtained from henfing 
brinC; with a characteristic herring like odour. It is regarded as a sub¬ 
stituted ammonia containing three methyl groups.” 

Bacteriological Opinions, 

The many bacteriological authorities W'ho make reference to trimethy- 
lamine fail to agree as to its being caused by any one specific organism, 
but a reference to their views on the subject will help the practical man to 
locate the source from which to expect trouble, and what to avoid in order 
that his butter may escape the dread complaint of fishiness. 

Sternberg, page 140, mentions that ” trimethylamine is obtained from 
various sources,” and by Brieger from cultures of the Streptococcus of 
pus ; and at page 624 that ” the bacillus fluorescens putidus (found in 
water) gives off an odour of trimethylamine,” 

Sims Woodhead, page 348, also refers to bacillus fluorescens putidus ” 
imparting to the gelatine or any material on which it is growing a peculiar 
fluorescent green, and at the same time gives off an odour of herring brine. 
The same authority states ” that the decomposition of the sulphates in the 
presence of iron and organic matter plays a most important part in the 
production of these pigments has now been fully recognised. If it be 
borne in mind that sulphides of the various metals appear as beautiful 
precipitates when thrown down from solution it is quite evident that very 
minute traces of iron, say, acted upon by the sulphuretted hydrogen set 
free by the decomposition of the sulphates, can easily account for the pro¬ 
duction of certain pigments.” 
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Page 350—It may be well to bear in mind, however, in this con¬ 
nexion what takes place in the process of colour formation set up by the 
bacillus fiuorescens piitidus, in ^vhich w^e have not only a colour resembling 
an aniline colour, but we have a distinct odour of trimethylamine, a sub¬ 
stance nearly allied to the cyanogen compounds, from which, as we know, 
the most beautiful red, blue, and yellow products are readily obtained when 
combining with iron in certain definite ways.’' 

Fleischman, Page loi—The widely distributed micrococcus prodigio- 
siis, which, under certain conditions produces blood red patches on the sur¬ 
face of the milk, on the contrary effects in the first instance a decomiiosition 
of the caseous matter, and subsequently redissolves a portion of the coagu¬ 
lated mass, leaving in addition in the milk the unpleasant flavour of herring 
pickle.” 

Aikman, Page 86—” Where redness is due to the action of micro-or¬ 
ganic ^ life, it is generally caused by the development of a blood fed micro¬ 
organism, the micrococcus prodigiosus, which develops especially abun¬ 
dantly on potatoes. Among other micro-organisms which have been identi¬ 
fied as causing it are the bacillus lactis erythrogenes, and the sarcina rosea. 
The occurrence of such micro-organisms in milk is a very rare one. The 
bad influence they exert on the milk consists in the fact that they cause it 
to rapidly coagulate. In other cases they lead to the formation of trime¬ 
thylamine, and produce a herring like smell and flavour.” 

Oidium lactis has been mentioned as being capable of producing fishi¬ 
ness in butter, but so far this lacks confirmation, a reference to Grottenfelt, 
page 107, T. H. Pearmain, page 248, Professor Lafar, Technical Mycology, 
pages 23 and 63, Volume II. Part i, or Swithinbank, pages 188 and 
198, does not disclose any connexion between this fungus and fishiness. 
On the contrary, however, Swithinbank, page 2.03, mentions that Freuden- 
reich and Marchal have shown that in certain Swiss and Belgian soft 
cheeses, the principal part in the ripening is due to oidium lactiL 

It has yet to be learnt that trimethylamine is associated with any of the 
above cheeses. ^ 

Dr. Cherry, AgrictiUural Journal of Victoria, Vol. L, Part 3, March, 
1902, says: — 

''The pecuhar odour and taste of ' fishy ’ butter are due to the presence 
of trim^ethylamine or other volatile bodies of somewhat similar chemical 
composition. Trimethylamine was first of all discovered in herring brine, 
and it is the substance to which this fluid owes its distinctive flavour. It is 
a product of fermentation or decomposition, that is, it is due to the action 
of micro-organisms of some kind, but,^ at the same time, it is not ex¬ 
clusively the product of any single species of micro-organisms. About 20 
kinds are known to have the power of producing this flavour, and these 
have been found not only in herring brine, but also in the dust and in 
ordinary water. 

“ Turning now to the direct bacteriological evidence, I have examined 
the cultures and specimens of fiishy butter obtained in London, and also 
a number of samples of similar butter which have been sent to the labora¬ 
tory from factories in Victoria. In all .these cases it has been found that 
we are dealing with a mixture of species of micro-organisms; that there 
is no one kind which preponderates to such a degree as to suggest it as 
the sole cause of fishiness. Moreover, fishiness cannot be produced from 
pure butter-fat and milk ^sugar. The material from which the organisms 
produce it is the butter-milk or curd, in other words, it is a product of the 
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putrefactive changes occuring in proteid substances. Some of the trime- 
thylamine organisms grow slowly at comparatively low temperatures, only 
a few degrees above the freezing point. This is suggestive as explaining 
the development of the flavour soon after the butter leaves the refrigerator. 
Many trimethyl amine organisms are found in sea water, and grow best in 
the presence of a considerable percentage of ordinary salt. 

Besides the undoubted fact that cream occasionally becomes Ashy, 
there is another consideration which seems to point to the case being a 
complex one, rather than simply being due to one single species of bacteria. 
This is the history of the Dutch butter in .the London market. Some years 
ago fishiness was so common in it that considerable shipments had to be 
sent back unsold, there was no market whatever for them in London. It 
will be remembered that this fishiness developed rapidly, the butter being 
:sold in London, within a week of the time that it left the farm in Holland. 
Now, however, it is much less common in Dutch butter, the apparent cause 
of the improvement being, not the adoption of any single method of manu¬ 
facture, but improved methods throughout the dairy and factory generally. 
This advance is due to the competition of the different competitors for the 
London market. The steady improvement in the quality of the Danish 
butter has compelled all other countries to keep pace, or else lose their 
hold on the market. A single species of organism would hardly disappear 
from the whole of Holland simply as the result of improvements in general 
methods. We would expect it to cling tenaciously to some particular dis¬ 
tricts. Again, the experience of Danish butter points .strongly in the same 
direction. This butter never goes fishy in London before it is sold, that 
is, within a fortnight or so of the .time of its manufacture. The cause 
assigned for this fact is the universal adoption of pasteurization, and the 
use of pure cultures as starters. Otherwise, why should not fishiness 
appear in Danish as well as in Dutch, Australian, •Canadian, and, indeed, 
all blitters?” 

Dr. Cherry also mentions that bacillus fluorescens non-liquefaciens, 
common in cow dung and dirty water holes, produces trimethylamine. 

Condensation. 

A study of the many authorities on this subject narrows the investiga¬ 
tion down to:— 

I St. Streptococcus of pus. 

2nd. Bacillus fluorescens pudi.tus. 

3rd. Bacillus fluorescens non-liquefaciens. 

4th. Micrococcus prodigiosus. 

With regard to the first, streptococcus of pus, every one is acquainted 
with the opaque creamy matter produced by the process of suppuration as 
in sores, abscesses, &c., therefore in order to avoid this possible source of 
contamination the milk from newly calved cows, or cows with inflamed 
udders, sore teats, and the like, should not be used for butter making. 

Bacillus fluorescens puditus, it should be remembered, is generally 
found in water, hence the importance of using for buttei making purposes 
•only pure water from uncontaminated sources; or, better still, water that has 
been sterilized previous to use. Dairymen should also be particularly care¬ 
ful in regard to the water used by them for washing and rinsing milk and 
cream utensils. 
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Bacillus fluorescens non 4 iquefaciens from its chief habitat cow dung 
and dirty water holes strongly suggests the necessity for carefully cleaning, 
the cows before milking, especially the udders, and vicinity of same. 

Effects of using rusty or unclean Cans. 

The quotation from Sims Woodheacl indicates that rusty milk or 
cream cans may have a good deal to do with lishiness. Under any cir¬ 
cumstances, it is patent that not only rusty cans, but even utensils from 
which the tin coating is worn, have a very deleterious effect on the butter. 
The general impression is that milk cans and buckets are made of tin. 
They are not made of tin, but of tinned steel or iron. The tin coating is 
very thin, and in time wears through to the metal, leaving it bare. Iron 
or steel, although it may be polished bright and kept clean, is bad for milk 
or cream, A chemical reaction sets up between the lactic acid and the 
metal, which produces a flavour like—well not unlike fishiness. But when 
the vessel has not only the tin worn off, but has the surface honeycombed 
with rust, the danger of contamination is considerably enhanced. The 
moral is to employ only properly tinned buckets and cans, and see that they 
are thoroughly cleansed before use. 

^licrococciis prodigiosiis is rare in Victoria (judging by the few reports 
and the number of times affected samples of milk have been brought under 
notice). iMany years ago in Europe it at times became so noticeable as to 
scare the peo[)]e, especially the superstitious. How^ever, where strict 
cleanliness is practised its appearance is unlikely, and, in connexion with 
this subject, on account of its uncommon occurrence, it might be left out of 
consideration. 

Points to Eemember. 

1. Fishiness rarely occurs in unsalted’ butter. 

2. When shipments are carried at siifliciently low temperatures the 
complaint of fishiness is seldom mentioned. 

3. The material from which the organisms produce fishiness is the butter¬ 
milk or curd, in other words, it is the product of the putrefactive changes- 
occurring in proteid substances. 

Conclusion. 

From the various phases of fishiness touched upon, there should be suffi¬ 
cient data for even the least observant to recognise what to guard against. 
There is really no need to wait till the source of the complaint is positix'cly 
ascertained in each instance where it occurs; nor is there any necessity to- 
postpone action till research has been made, and a definite pronouncement 
given On the subject. It should be suflicient to know that this serious com¬ 
plaint is due to the action of filth organisms—most likely one or other of 
those to wUich I have drawn attention. I have frequently overcome the 
trouble, and am anxious that it be further minimized—aye, completely 
eradicated. 

This can be achieved* by due recognition of the following:— 

By suppliers carefully cleansing cows before milking, and discontinuing 
the use of milk from newly calved cows or cows with inflamed udders. 

Attention should be given to water holes wfliich are liable to get dirty 
and boggy. Fencing off the hole or dam and pumping into troughs by 
windmills is the best and cheapest remedy. 
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Factory managers should stop the use of rusty utensils, or vessels off 
which the tin is worn. 

Only clean water should be 'used for butter making, and the cleansing 
and rinsing of all dairy utensils. 

Butter makers should so manipulate their butter as to leave as little 
buttermilk as possible in the finished product by attention to temperature 
and method of rinsing the butter. 

Evervthing in connexion with the preparation or treatment of dairy 
products should be kept scrupulously clean, and if this is done the term 
fishiness, as applied to butter, will be banished into oblivion. 


REFRIGERATION AS A FACTOR IN SUCCESSFUL 
BUTTER-MAKING. 

By P. /. Carroll^ Dairy Stifervisor. 

The subject of refrigeration has been written about and its importance 
fully explained in previous issues of this Journal. There appear, however, 
to be still a great many factories either inadequately supplied with refri¬ 
gerating power, or the managers of those factories fail to realize the 
necessity of a more vigorous application of the refrigerator and the carrying 
•out of, the many processes at lower temperatures. One feature only of this 
neglect or want of power is discernible at the Cool Stores—that is, the 
inferior quality of the butter made. The other phase which is equally 
important is churning at high temperatures. Whether this is caused through 
carelessness and ignorance or want of sufficient freezing power is immaterial 
for my purpose, which is to show that either one or the other has no right 
to exist in a butter factory. 

We will take a factory with an output of 200 tons for the export season. 
During the whole of this season of the year artificial refrigeration is neces¬ 
sary, and, assuming tiiat it is impossible to get the temperature down to 
the proper churning point, and that the loss was about 5 per cent, fat in 
excess of what it would be if churned at proper temperature, the amount of 
butter lost would be 3,025 lbs., which, valued at pd. per lb, would be worth 
;2rii3. I have seen and tested butteimilk showing 8 per cent, fat, 
3 per cent, and 4 per cent, being a fairly common thing where there is an 
absence of thorough cooling of the cream prior to churning. As well as the 
loss incurred through not recovering all the fat, there is an accompanying 
one in the shape of inferior quality of butter made. 

Cream is kept a certain time for ripening; if the temperature is high a 
too advanced ripening takes place; the milk sugar being all consumed by 
the lactic acid organisms, they must naturally cease to exercise their influ¬ 
ence and become overwhelmed by the undesirable butyric acid forms of 
bacteria, which produce stale and other bad flavours. The resulting butter 
naturally is inferior. I have known many instances where the cream on 
arriving at the factory was found to be apparently faultless, and I fee! 
sure if reduced to a temperature that would prevent the rapid growth of 
micro-organisms a good flavoured butter could be made, but after allowing 
it to remain at a high temperature for a considerable time before cooling 
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or allowing it to undergo a slow process of cooling in cans, it had very 
much deteriorated, and was in value fully id. per lb. below what it would 
be if treated promptly. This applies particularly in private cream factories, 
hence the necessity for quick and effective cooling of all cream as soon as 
received at the factory. 

After cooling the cream to a temperature permitting of the minimum' 
of waste in churning and the prevention of further deterioration before 
churning, we have yet to provide for the proper control of temperatures in 
the working room. A good deal of damage is done to the butter at this- 
stage if the temperature of the room in which it is worked and boxed is not 
under some control. Cooling of the cream properly preserves the flavour 
and prevents excessive loss in churning; but then the process is only half 
through. Placing butter in a heated room with a temperature anything 
between 75 and 90 to work and pack means a loss of power equal to the 
amount expended in the first place, because when the butter is mnde the 
cooling must be started at the commencement again instead of at the point 
where you knocked off the previous day. In addition to this waste of poAver 
there is the constant deterioration that takes place in the butter immediately 
it is exposed to such high temperatures. 

After making and boxing, the application of refrigeration is still an 
essential point. i\Iany butters are spoilt at this stage through want of 
proper attention, so as to insure it arriving in the Cool Stores in a good con¬ 
dition. That this can be done has been proved on many occasions. I will 
give an instance that came under my own observation.^ A consignment of 
butter was sent from a factory situated 28 miles from tiie railway station 
and over 200 miles from ^^lelbourne. Twenty boxes were cooled to 40 deg. 
Fahr. and the balance came out of the factory at the ordinary temperature, 
which was about 65 cleg. Fahr. at the time. On the following clay I inspected 
both these butters at the agents’ stores, and the difference Avas very marked; 
the butter that Avas cooled opened up Arm and fresh, Avhilst the’other was^ 
soft and greasy, an appearance which greatly prejudiced its value. It was 
admitted by the agents and buyers to be fully id. per lb, below the other 
in value, and I believe was sold at that much less. I knew, as a matter of 
fact, that it was all the one qualitv, but had I not known that I should 
have been of the same opinion as the others. 

It must be clearly understood that the Railway Department does not 
supply freezing chambers for cooling butter on the railways; the most that 
can be expected is that the temperature Avill be maintained as near as 
possible to that at which it is placed in the cool truclcs. The larger share 
of the onus of haying carried in good condition rests on the factory itself^, 
and not on the Railway Department. 

We have already heard in the past frequent complaints from London 
of butter having opened up showing signs of having been heated. Tliese 
complaints are naturally accompanied by a reduction in price. T know that 
this heating occurred before arriving at the Cool Stores, and all the subse¬ 
quent refrigeration was unable to remove the defect. It is our experience 
and the experience of other countries that 10 deg. Fahr. is a more suitable 
temperature to carry butter to London than 35 deg. Fahr. We have been 
taught this by the fact that serious deterioration takes place even at 35 deg*, 
hence the ^adA^ocacy for lower temperatures in our carrying steamers, 
Knowing this to be a fact, how is it that Ave allow our butter to remain for 
three, and sometimes five, days in the factory at a temperature of 65 deg. to 
75 deg. ? Is the absence of sufficient refrigerating power a reasonable 
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excuse?—I say no. Get more and it will repay the cost in one year. If 
the factory manager is content to store his butter in the factory at the above 
temperature without making an effort ;to reduce it to a temperature at 
which the least deterioration takes place, then he is not doing his duty to 
his employers, who are, perhaps, ignorant of the consequences. 

If the difference in the quality of the butter carried in the holds of the 
steamers amounts to 2s. per cwt. when the temperature varies from 20 deg. 
to 35 deg., then what must be the deterioration between the time the butter 
is made and the time it arrives at the Cool Stores and is cooled down lo 
shipping temperature, when it is kept at the temperature above mentioned ? 
It must be remembered that the time elapsing between manufacture and the 
cooling to 20 deg. Fahr. is nearly half as long as the time it takes to go to 
London. The higher the temperature on arriving at Cool Stores, the longer 
it takes to cool, and mce versa. 

We have many opportunities of measuring the deterioration, and have 
many instances of actual loss owing to the butter being carried at too high 
a temperature by the shipping companies, but up till the present we have 
had no systematic test made to measure the deterioration between the place 
of manufacture and the cooling at the Cool Stores. I have no hesitation in 
saying that in many instances the deterioration is very great, factory 
managers themselves having expressed surprise when they have an oppor¬ 
tunity of judging. In many instancesi with which I was personally’con¬ 
nected, I have found factories turning out inferior butter corrected by a 
closer application of refrigeration. I might say that refrigeration covereth 
a multitude of faults in the butter factory. 

Good butter can be made in spite of anything almost with refrigeration, 
but successful butter-making cannot be carried on without refrigeration. 
Some factories, even now I believe, endeavour to carry on butter-making 
without refrigeration; for such factories I can only predict serious losses 
and hopeless failures. I am getting more convinced every .year of the 
Important part refrigeration plays in the success of the butter factory. 


4613. 
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THE PIG ON THE DAIRY FARM. 

By R. T. Archer^ Dairy Stfpervisor. 

Very little has been said in the Journal of that most valuable of farm 
animals styled “ the gintleman that pays the rint,” and although his value 
is fully appreciated as being one of the principal adjuncts to the dairy 
fariiij he does not meet with the kind and considerate treatment that he 
deserves, and which, when meted out to him, he will so readily respond 
to and repay. 

The total value of pig products imported into Great Britain during 
1904 was ;2£2 o,952,o 83, of which Victoria has contributed practically nit 
The total product of the pig in this State for the year 1904 was valued 
at ;£329,49 o, so that it will easily be seen what room there is for expansion 
in this important industry. The average price paid by Great Britain for 
pig products wms 4|d. per lb., viz.: — 

Fresh pork ... ... ... ... 4.8d. 

Salt pork ... ... ... ... 2.6d. 

Bacon ... ... ... ... 5d. 

Ham ... ... ... ... 5.6d. 

Lard ... ... ... ... 3.9d. 

The value of pork, ham, and bacon exported from this State for season 
1903-04 is ;3!d32,68i, the ham and bacon being valued at 6d. per 11>. 

The prices paid by Great Britain were: — 

Hams— 

United States ... ... 5«3Sd. per lb. 

Canada ... ... ... 5.24d. ,, 

Other ♦countries ... ... 6d. „ 

B^acon— 

Denmark ... ... ... 5d. ,, 

United States ... 4.74d. ,, 

Canada ... ... ... 5d. ,, 

Other countries ... ... 5'.22d. ,, 

Fresh pork— 

Holland ... ... ... 4.8d. „ 

Belgium ... ... ... 5.4d. ,, 

United States ... ... 4.7d ,, 

Other countries ... ... 5.73d. ,, 

The pigs of this country, being fed principally on separator milk and 
grain, their products will be quite equal to the best, and I hope to show 
that they can be produced as cheaply in this, so as -to compete successfully 

with any country. 

The pig, by nature, is one of the cleanest of animals, and in internal 
construction xesembles the human being more closely than any other animal. 
What wonder then is it that we hear of ,so much disease when they are 
kept under such filthy conditions as we so often see. Give ' them'' clean'. 
hea,lthy -surroundings and we shall hear very little of disease, 'and they 
'Will be, to us the money-making machines they have proved,'"themselves in 
other countries. ^ 
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One of the most valuable features of the pig is its remarkable fecundity 
or reproductiveness. A sow will bear six to twelve, and often more, young 
pigs at a litter, and can be worked so as to produce five litters in two 
years. Mr. Hamilton, of Glenormiston, has fourteen sows, which average 
nine young at a litter, and two litters a year, or eighteen pigs each per year. 
Value these at los. per head, and we have per sow per annum, \and 
for the fourteen sows ;/^i26. Mr. Carpenter, of Hey field, in Gipp.slaad, 

fed on 2 acres of lucerne, after a fortnight’s spell, fourteen sows and 

twenty-five young pigs for a period of three months. At this rate it would 
take 8 acres .to keep them for a year, and, presuming thev would pro- 
cilice as many young, and of the same value as Mr. Hamilton’s, that would 
be ;£t 26 for 8 acres, or ;^i5 15s. per acre, without any other food, and 
very little labour. However, it is in connexion wuth dairying that the pig 
proves himself of the greatest value by converting the skim milk, buiter- 
milk, and whey into meat of the highest quality. 

Sepabatou Milk. 

On many of our dairy farms the value of the separator milk when fed 

to pigs amounts to ^3 or per cow. For instance, Mrs. Holliers’ 

(Yarragon) returns were per head for skim milk fed to calves and pigs. 
Mr. Jeffs’ returns for pigs and calves were over per cow. Mr. Hamil¬ 
ton’s return from pigs for last year was ;^2 74, in addition to 90 calves 
sold as vealers at los. per beach amounting to ;£45. These results aie 
not due to feeding on the most scientific principles, for by following the 
lines laid clown by repeated experiments conducted at the leading experi¬ 
mental stations in Europe and America, better results may be obtained. 
As in this country we have not the facilities for conducting tests as they 
have there, we may benefit by the results of those experiments. 

At the Wisconsin Experiment Station, Professdr Henry conducted nine¬ 
teen trials with eighty-eight pigs of all ages, to determine the value of 
separator milk in combination with maize meal. The proportion of milk 
to meal varied from i lb. to 9 lbs. of milk for each pound of meal fed, and 
the following table clearly shows the results: — 

Sepabatob Skim Milk akd Maize Meal bequieed foe 100 lbs. 

OF Gain. 


When Feeding'. 

No. of i 
Trials. 

Feed for 100 lbs. pork. 

Meal. 1 

Milk. 

X Ib. com meal to 1-3 lbs. skim milk 


3 ; 

321 

585 

I lb. „ „ 3-5 lbs. „ 

... 

8 

265 

1,048 

I lb. „ „ 5-7 ll>s. „ 


5 

250 

1 , 434 - 

I ib. „ ,, 7-9 lbs. 


i 3 

! 

207 

j 

1,616 


Assuming that 500 lbs. of maize meal fed alone would have produced 
100 lbs. of pork (the average of a number of trials was 532), we find that 
with the first group 585 lbs. of skim milk effected a saving of 179 lbs. of 
maize meal. On thi^ basis 327 lbs. skim milk is equal to 100 of 

F 2 



234 


Agricultural Journal of 'Victoria, 


[8 May, 1905 


maize meal when fed in the proportion, of not exceeding 3 lbs. of milk with 
I lb. of meal. Taking maize meal as a standard, we^ find the values of 
skim milk, when fed with maize meal in the varying proportions, as 
follow: — 


Meal Saved by Milk Fed ik Vabying Pkoportioks. 


When fed iti proportiou of — 

lbs. TtlilK. 

11 MeuL 

1 Ib. maize meal to 1-3 lbs. separator milk ... 

327 

5 00 

I lb. „ „ 3-5 lbs. „ ... 1 

446 

100 

I ll>. ,, ,, 5~7 lbs. ,, 

574 

100 

I lb. ,, „ 7”9 lbs. ,, 

55 ^ 

100 


Average of all:—475 lbs. skim milk equals 100 lbs. maize meal. This 
places a money value on separator skim milk. The following very interesting 
and valuable table shows at a glance the comparative value of separator milk 
when fed to pigs, combined with meal in different proportions and prices: — 


Prkie of Maize. 

Value of ICO lb 

When feeding' - 
I--J lbs. milk to 

I lb. maize meal. 

s. skim Milk— 

When feeding 
y-f) lbs. milk to 

I lb. maize meal. 

Average of 
all Trails. 


fi, d. 

.s’. (/. 

,S'. (/. 

IS. 2(1. per bushel 

0 7 i 

0 4^ 

0 si 

IS. 44 d- . 

0 9 

0 si- 

0 64 

IS. ,, ... ... : 

0 lO'l 

0 6i 

7 k 

ss. loLl. ,5 

I 0 

0 ?! 

0 

2S. litl. ,, 

I 2 

0 8 

0 

2S. 4 d, ,, 

I 3 j 

0 9 

0 loi 

3s. 6d. 

I II 

I 14 

I 4 


This table shows that when maize is worth is. 2d, per bushel, separator 
milk is worth, for pig feeding, 7 Jd. per 100 lbs., provided that not more 
than 3 lbs. of skim milk are fed with each pound of meal. If, however, 

9 lbs. of milk be fed with each pound of meal, the milk is worth only 4|d. per 
100 lbs., and the average value is 5|d. Another point should be borne in 
mind, that the value of the milk increases in proportion as does the price c£ 
meal This shows the value of separator milk as compared with maize 
meal for producing pork or bacon. The Danes place the value at 6 lbs. 
skim milk equal to i lb. meal. Separator milk has a higher value than is 
apparent from the above, for feeding young pigs especially, as it is verv 
rich in protein or nitrogenous matter, which is a producer of muscle and 
bone. This is frjm a practical stand-point, and if a study is made of Dx. 
Cherry’s articles m the theory of feeding, the reasons will be evident. 

Btjtteb-milk, 

Butter-milk, provided no water is added, is practically of the same value 
for feeding pigs as separator milk. But it must be borne in mind that 
butter-milk from factories almost always has mixed with it a considerable 
,-amount of added water, sometimes as much as ,50 per, cent,.,,and, conse-^ 
quently, ^by itself is not a suitable food for,pigs. ',‘Many instances can fee' 
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given of great mortality among pigs fed solely on butter-milk, practically 
from* starvation,, because they were not able to consume enough butter-milk 
plus water to derive sufficient nutriment to supply the demands of nature. 
But when the deficiency in solids is made up by adding meal, or even 
grass, roots, or other fodder, pigs are found to thrive on the butter-milk. 

We have to remember that a pig requires about 2 lbs. of feed equal 
to pollard per day per 100 lbs. live weight, for the purpose of keeping 
up the system, that is, to keep up the temperature, repair the waste of 
tissue, 3 ;c., and that butter-milk contains 90 per cent, water and 10 per cent, 
solids. From the results of trials with some hundreds of pigs, it is found 
that animals of 50-100 lbs. live weight consume, on an average, 3.35 lbs. 
per day. Pigs of 100-150 lbs. live weight eat 4.79 lbs. per day, and those 
of 150-200 consume 5.91 lbs. per day. 

It will be seen from this that it would be necessary in the latter case 
that they should consume 59 lbs., or practically 6 gallons of butter-milk 
for the same result, and should the butter-milk be diluted by half, as is 
often the case, it would require half as much again, or 9 gallons, to 
produce this result. Then, a pig weighing 200 lbs. live -weight does not 
require more than from 2 to 3 lbs. of water for each pound of dry matter, 
and whatever water is consumed over the required quantity has to be heated 
to the body tenrperature at the expense of a portion of the food eaten. 
This partly accounts for the increase in the value of separator milk when 
the proportion of milk to meal is reduced, but practical experience also 
proves that water may be added to butter-milk or separator milk without 
destroying its value, provided meal or other solid food is added to it. 
Separator and butter-milk also produce meat of the highest quality, both as 
regards flavour and texture. 

Whey has not nearly the feeding value that separator milk or butter¬ 
milk has, especially for young animals, nor will it produce as good quality 
bacon, unless food rich in protein be used in conjunction with it. This is 
due to the fact that only a small percentage of protein or nitrogenous 
matter remains in the whey, .the bulk of it being removed in the form of 
curd, A high percentage of sugar, however, remains, and when mixed 
with food rich in protein, such as peas, beans, &c,,,. is a valuable food, 
particularly as it is easily digested and there is no waste. Whey has been 
found to have a higher feeding value than turnips, pound for pound, when 
fed with meal. The Danes find 12 lbs. of whey equal to i lb. of barley 
meal, and so 2 lbs. of whey are equal .to i ib. of separator milk. This 
is for whey from cheese made from skim milk. In this country it will 
have a higher value where new milk is used, as there is a higher percentage 
of fat left in, and also a slightly higher percentage of casein or curd, and 
for these reasons will correspond with that of America, where they found 
785 lbs. of whey equal to 100 lbs. of grain. As 5 lbs. of maize meal pro¬ 
duce I lb. of pork, 39|- lbs., or 4 gallons of whey, will produce i Ib. 
of pork, then 25 lbs. separator milk should produce i lb. of pork. With 
a herd averaging 5,000 lbs. of milk, after deducting 5 per cent, for butter, 
there are 4,750 Ibk to feed to pigs, which should produce 190 lbs, of poik. 
This, at 4d. per lb., equals 3s, per cow. 
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WATER SUPPLY FOE STOCK PURPOSES* 

By I‘F. H. Woodi Inspecior of Stock, Servicctoiu 

Introduction. 

One o£ the most important matters for stock owners to pay attentioji 
to in dry districts is! provision for an ample supply of water. 

If possible, water should be provided for stock in every paddock. 
They will be found to thrive much better when they have access to it^ at 
times to suit themselves} and the destruction of grass caused by driving 
them to and fro is avoided, to say nothing of the saving of time to the 
owner. Where there is an adequate underground supply, wells may be 
resorted to, but the raising of it to the surface is always a matter of 
expense, which is increased when the water is some distance from the 
surface. In nearly all cases the storage of surface water is' the most 
satisfactory, provided the supply stofed is large enough to tide over the 
dry seasons. Given a sufficiently large storage excavation, attention should 
be paid to the drain, so that it will be tilled as early as possible in the 
season, and become thoroughly soaked, so that the los's from soakage 
during the summer will be reduced to a minimum. This is a more im¬ 
portant matter than many seem to think, and, if possible, all storages 
should be filled in the autumnj to remain full through the winter. 

Evaporation is responsible for great loss of water during the summer 
months, but being less in deep water than, in shallow, it can be lessened 
by haxung deep excavations, not less than .to feet with slopes of 3 feet to 
I foot. 

Experiments have been made in some districts of erecting a rough 
frame to support a covering of the best materials available at the least 
cost, such as scrub or calico, but the covering material must be such as 
will not contaminate the water. It has been showm that shade has a very 
beneficial effect, but this course is not likely to be often resorted to. The 
scrub used may be oak tops, broom brush or tussock grass. Eucalyptus 
tops are unsuitable. 


Constnxction of Tank. 

The site of the storage excavation, or tank, as it is usually called, 
should be carefully chosen, and care should be taken to place it so that 
it has a good catchment close by. Where the main watershed area is at 
some distance, much water is lost by soakage in the drains, and the tank 
does not benefit by light rains as it would do if the catchment area were * 
in close proximity. In the endeavour to get the benefit of the whole of the 
catchment area available, tanks are too often placed at a great distance 
from the main catchment, and only after heavy rains does the water reach 
them.^ As light rains predominate, we must cater for them, and an acre 
of suitable ground beside a tank will be more reliable in ordinary years 
than ten acres at a distance, especially if the intervening ground in the 
latter instance is broken and full of crab-holes. It is sometimes possible 
to supplement the storage by making a semi-circular bank on the low side,, 
and this, can be done with the earth rmoved from the tank when making 
it, though such extra water will soon disappear from the effects of evapor¬ 
ation and soakage. The main benefit will be in leslsening the seepage 
;'fiomthe tank proper. 





SLUDGE BOXES IN TANK. 

Larg'er teams pull out loaded box, smaller teams pull in empty box. 
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Settling holes are necessary -where there is likely to be a scour from 
the higher ground, but should be made at a little distance from the tank, 
or there is a danger of the water percolating through the intervening 
ground and doing more damage than they would prevent if intact. 

The first rush of water will cut a deep gutter, unless attended to. 
If pos'sible the inlet should be at a corner, where the gradient is not so 
steep as the sides. The practice of allowing heavy stock to have access 
to tanks is the cause of a great loss of water, and where there is likely 
to be a shortage, cattle and horses should be watered in troughs. Sheep 
■also, when only watered at long intervals, rush in, and carry out- more 
water in their wool than they drink. 

Drains should be wide on top, narrowing at the, bottom; the water will 
thus be confined and run more readily after light rains. 

Cleaning Tanks. 

When tanks become silted up by action of the wind and dust storms, 
by stock tramping down the sides, and by the settling of the soil carried 
in by the wmter, the best holding part, i,e., the lx)ttom., is no longer avail¬ 
able, and steps should be taken to have them cleaned out. For this work, 
the ordinary scoop is not satisfactory, but a box^shaped contrivance that 
W'ill serve the purpose may be easily made. 

Two teams will be required to do the work expeditiously, one to haul 
in, the other to haul out, with two drivers, and a man to attend to fhe 
sludge-box. The teams can be kept clear of mud, and on sound ground, 
by using a length of wire doubled or trebled between them and the sludge- 
box. The ground work of the box will be two pieces of timber, say, 
4in. by 3in., to act as runners,’’ and the iron of two old dray tyres wib 
keep the sides from spreading. A s^liding door in front will keep the mud 
from leaving the box until it is drawn over the bank, when it will empty 
itself. As the mud becomes stiffer, the bottom of fhe box can be removed 
and the sliding door shifted to the back. The man in charge of the box 
rides on it, his weight causing it to sink sufficiently to fill. A lever will 
enable him to raise and lower the door as required. 
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RECONSTITUTION OF VINEYARDS. 

By G. H. Adcock, FX.S. 

Americaii Resistant Vines. 

When it was definitely decided that the dreaded phylloxera was actually 
devastating the vineyards of Europe, and that the formidable pest had 
been introduced on some of the native vines of America, some of the 
keener viticultural scientists of France were convinced that there must be 
some vines that, in their native home, were able to withstand the attacks 
of the insect. They argued that since Phylloxera mctatrix feeds only on 
plants of the genus Viiis, it could only be a matter of greater or less time 
before all vineyards and vines would be destroyed. Then, unless the 
parasite changed its food, it must die out too. It would he, so to speak, 
committing '' race suicide ’’ by killing its host plant, and thus destroying 
its supply of food. They contended that there must be some variety at 
least, able to withstand the ravages of the tiny invader, and they set them¬ 
selves the task of investigation, and, if possible, discovery. 

With the promptness and liberality which has so often characterized 
the French Government in researches of this nature, they sent out a Com¬ 
mission composed of the most eligible available men to the United States 
to study that very important question in the habitat of both the phylloxera 
and the American vines. The result w^as the discovery of the resistant 
varieties, some of which, with their selected hybrids, we are now utilizing 
in the reconstitution of our vineyards. 

It may be heie remarked that no vines are actually poof against phyl¬ 
loxera, but they may resist its attacks. Resistant vines are those that are 
not seriously injured by the attacks of the insects. The roots of those 
with a high resistance are hardier and protected with stouter coverings 
through which the proboscides of the little parasites cannot pierce. Thus 
their food supply is restricted, and the insects cannot multiply as rapidly 
as on the roots of European vines, where their food is readily obtained. 
Then, too, in the case of the resistant vine, the injured bark of the root is 
sloughed off or shed every year, and the root itself sustains no perceptible 
damage. The phylloxera and the American rine have, we might say, b:en 
brought up together. Those plants without natural protection were at¬ 
tacked and speedily succumbed. The more robust and better protected were 
the fittest to carry on the struggle against phylloxera. Those survived. 
They perpetuated their species by seed. In her ordinary way, by cross 
fertilization, Nature strove to produce healthy offspring. Many seedlings 
would possess the protective character inherited from the parent plants. 
Those that did not possess the necessary resistance fell ready victims to 
the insatiable phylloxera. Nature, inexorable, adopted this method to 
weed out the feeble and secure a high standard of resistance. The test 
was a severe one. Some vines probably struggled on for a while under 
the false protection of a limited resistance. Finally, they, too, died. 
Nothing short of considerable protection would avail in this struggle. 
Generation by generation the process was continued and perfected. Nature 
unceasingly carried out her self-imposed task, and we have the result to¬ 
day in the American resistant vines. After this long and severe training in 
Nature^s experimental station, they are ready for us to reconstitute our 
rapidly dying vineyards in phylloxerated areas. 
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After the discovery of vines that were able to flourish in spite of the 
parastic insects, they were soon introduced into France for reconstitution 
purposes. Grave mistakes were made. Disaster in many instances fol¬ 
lowed, and for a time at least American stocks were discredited. Some 
vignerons thought that all American stocks were equally resistant, and only 
after considerable lapse of time and expenditure of capital was the error 
discovered. Some used seedlings, which we know, from our ordinary 
garden experience, do not invariably come true. Varieties unsuited for 
certain soils were planted in unfavorable localities. Climatic conditions 
were not always considered. Even in those cases where the stocks them¬ 
selves grew well, they Avere not always successfully grafted. Grafts show¬ 
ing want of affinity with the selected stocks were sometimes used, i and 
serious loss again resulted. Plantations were hastily made without dhe 
preparation of the site. Thorough and deep cultivation with attention 
to drainage did not receive due consideration. The American vine to suc¬ 
ceed thdroughly requires deep preparation of the soil. In France and 
Algeria large areas had to be uprooted as unproductive because the soil 
had not been sufficiently prepared. After deeper cultivation these areas 
were replanted with the same varieties, and repaid by their prolific yields. 

For a long time the American vines were prohibited in our State. For 
years the writer persistently, but unsuccessfully, advocated the adoption 
of such means as had proved so successful in the conflict between the 
vignerons and phylloxera in both the old and new worlds. Eventually they 
were introduced in 1900. To test their adaptability to the various condi¬ 
tions of soil and climate in our viticultural areas, experimental stations 
were established. These Avere placed under my charge, and during a 
series of years valuable data Avere carefully recorded. This information, 
obtained in a practical manner, and under ordinary every-day conditions 
in the districts concerned, has already proved of immense value. The 
co-St incurred by the establishment and maintenance of these experimental 
nurseries w^as money judiciously spent. It is satisfactory to note that, as 
a result of these experiments, reconstituted vineyards are already coming 
into bearing in- our State, and giA^e promise of prolific yields. It is to be 
regretted, however, that more experimental viticultural work cannot be 
undertaken. 

To successfully reconstitute our vineyards, as has been done in Europe 
and elsewffiere, we must understand the nature of our vines. Of ihe stocks 
we must be assured about their resistant qualities, their adaptability to 
soils and climatic conditions, and also, most particularly, their grafting 
affinities. 

In subsequent articles it is proposed to deal with the varieties of resist¬ 
ant stocks in detail, but for the present a general outline is all that can 
be attempted. 

Nearly a score of species of vines indigenous to America are known. 
Of these but few are of practical interest to the vigneron. These are 
chiefly Riparia and Rupestris species, and include a number of varieties 
under each. Beside these Ave have also a number of hybrids, obtained 
with much perseverance and care by hybridisation. Those hybrids which 
have stood successfully the various tests of resistance, adaptability, and 
grafting affinity, are among the most valuable contributions to viticultural 
science from a reconstitution stand-point 



240 


Agrictdiurol Journal of Vicloria. [8 May, 1905 


liiPARlAS. 

The Riparias, as their name indicates, are plants that, in their native 
habitat, love the moist, fertile soils along water-courses. Their root-sys¬ 
tem is spreading and inclined to be horizontal; hence they may be classed 
as surface soil feeders. The roots are thin, hard, and strong. Placed 
ill conditions such as they are naturally accustomed to, they grow luxuri- 
antiy. At Mil dura and in the Gouiburn Valley, and other irrigated parts, 
the growth is almost phenomenal. There the ample water supply and 
other conditions of growth approximate more nearly to the natural condi¬ 
tions of these plants, and canes of enormous length are produced. It is. 
interesting to note that the great bulk of reconstitution in France has been 
done on Riparia stocks. From the description it will be gathered that 
Riparias ^re not so likely to succeed in dry, poor soils. They are, owing, 
to the shallower nature of their root-system, somewhat susceptible to 
drought. 

RUPESTIilS. 

Unlike the Riparias, wHch are spreading and trailing in their habit, 
the Rupestris grows more eiict and bushy. The young wood is usually of 
a reddish tinge. As will bn. gathered from its name, it is found in drier 
soils, among stones and rocks. It is sometimes called the sand grape In 
America. Kupestris is as distinct from Riparia in its habit of root as in 
its general habit of growth. It is a deep-rooted species, hence deep cul¬ 
tivation or subsoiling and perfect drainage are essential. The absence of 
the .latter, either natural or artificial, is liable to cause trouble with these, 
or, in fact, any plants. Several varieties of Rupestris are used as graft 
bearers with good results, particularly in drier localities, as from the cha¬ 
racter of its root-system it is able to withstand drought. 

Hybeids. 

Most of the hybrids in actual use as stocks have been obtained by* 
hybridising the two species already mentioned, viz., Riparia and Rupestris. 
In the breeding of stock, or any of our domestic animals, it is found that 
the, progeny of a cross usually exhibit points inherited from both 
parents. In the plant-breeding experiments, with resistant stocks, it 
is not too much to claim that some of our hybrids have inherited the good 
qualities of both parents, and as one result of this, they can adapt them¬ 
selves to most conditions of soil and climate. These hybrids are usually 

designated by numbers. Many thousands were obtained only to be dis¬ 

carded as useless when put to the necessary practical tests already alluded 
to, viz., resistant qualities, adaptability to soils, and grafting affinity. The 
most meritorious are :— 

Riparia X Rupestris, No. 3306, 

„ X „ No, 3309. 

„ X „ No. lOlH 

Mourvbdre x Rupestris, No. 1202. 

Gf rafting. 

To prepare for successful grafting we must grow the wood carefully. 
The best way is to grow the canes on trellis, and by judicious care and 
disbudding at^the right time, we may produce the desirable growth, know0 
as good grafting wood. 
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After the leaves have fallen, and when the canes are fully ripened, the 
cuttings are made, tied in handy bundles, and stratified in sand till re¬ 
quired. By stratification the wood is rendered much easier to^ work and is 
less brittle, and is also kept in perfect condition. 

Grafting is done by hand and also by machines. Rootiings or per¬ 
manent vines may, of course, be grafted in the ground, but it has been 
found more economical to practise what is known as bench grafting. The 
scion of desired European variety is inserted on a cutting of the approved 
American resistant vine. The unification of the two and the callusing for 
root formation go on simultaneously, and much time is saved. The piece 
of American vine which is to form the stock is taken, and all the buds are 
removed. At public demonstrations of grafting, I have often heard sur¬ 
prise expressed at this. Some growlers actually assert that, by doing this, 
^ve destroy the prospect of growth of the stock; but, of course, this is not 
■SO. The object in removing eyes from the stock is to prevent, as much as 
possible, the formation of suckers. A machine of simple but ingenious 
construction prepares scion for the stock, and the stock for the scion. By 
changing the fluted metal tables provided with these grafting machines, 
and adjusting the cutting blades, a great variety of grafts can be made. 
Some of these were illustrated in the November, 1904, issue of this 
] ournal. 

The scions or grafts of the approved European variety are as carefully 
prepared. These consist of one or two buds. If the latter, they have 
an additional chance to shoot, but being longer the grafts are more liable to 
be knocked and misplaced during handling. Stock and scion make the 
best union if uniform in diameter and close-fitting. If of different sizes 
the inner bark and cambium layers of stock and scion should be in con¬ 
tact on one side. Care should be taken to secure this, and also to pre¬ 
vent unnecessary drying of the grafts during operations. If hand graft¬ 
ing is practised, the whip-tongue and cleft grafts are about the most con¬ 
veniently made. Tying with raffia completes the operation, as far as graft¬ 
ing is concerned; and unless the grafted cuttings can be placed at once in 
sand, it is advisable to cover them, till that can be done, in moss, to which 
a little powdered charcoal has been added. 

Grafting is a comparatively simple operation, but the subsequent care 
of the vines fs even more important and difficult, They must be more 
carefully tended. Having been tied up in suitable handy bundles, they 
are placed in sand under glass frames. These frames are left open dur¬ 
ing fine days, but are closed during cold nights and wet weather. The 
sand is kept moist, but not too wet, and as far as possible an equable tem¬ 
perature is maintained. Both the temperature and the degree of moisture 
are under control with the use of frames. Such would not be the case if 
the grafted cuttings were planted at once in the open ground. Under this 
treatment they soon show signs of callusing. The scion and stock begin to 
knit together, and root callus and rootlets form. As soon as the season is 
far enough advanced these cuttings are planted out, either in nu.rsery rows 
or in their permanent position in the vineyard., They are covered up with 
sand through which the growing shoots soon penetrate. Care naust be 
taken to cut the raffia used in tying the graft, and also to rub off any 
suckers that may appear on the stcxik, in spite of the precautions taken to 
prevent their growth. 

It is claimed that grafted vines oome into bearing at an earlier period 
of their growth, and are more prolific than ungrafted. The reasons are 
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perhaps hardly fully understood, but .it seems that the circulation of elabo¬ 
rated sap is somewhat retarded, and is utilized by the plant in the produc- 
tion of fruit, as is the case with vines that have been cinctured. 

The present is the time when preparations must be made for the graft- 
ing of the resistant stock, and it is to be hoped vignerons will not overlook 
the necessity for reconstituting their vineyards. If' the important viticul- 
tural industry is to take the place that its possibilities warrant, no time 
must be lost. 

For those who prefer to purchase the vines already grafted it may be 
stated that a very large number of suitable wdne, table, and drying varieties 
were grafted on selected American stocks at the Rutherglen Viticultural 
Station, and will be offered for sale during the coming planting season. 

To those about to plant, my advice is:—Thoroughly prepare your land 
by deep.cultivation and attention to drainage. Use only stocks of ap¬ 
proved resistant qualities, vigorous growth, adapted to your particular 
soil and climate, and of known grafting affinity. Give them all the care 
possible, and you may expect that, like all our cultivated plants, they will 
respond to generous treatment, and make ample return for your attention. 
As suggested in my last annual report, it is desirable to reconstitute where 
necessary a small area each year. This distributes the cost over several 
seasons. By the time the last portion of the old vineyard has become worth¬ 
less from the ravages of phylloxera, the part first reconstituted on Ameri¬ 
can stocks- will be coming into bearing. 


A NOVEL BIRD-SCARER. 

The depredations of starlings and other frugivorous birds have suggested 
various devices to protect ripening fruit from these marauders. ]\Ir. Maurice 
Steiner (Fredk. Grosse & Co.) has effectively protected bis grapes and figs 
by means of a quaint and simple contrivance. A suggestion in the Hun¬ 
garian Bordssati Lafok (Journal of Viticulture) gave ,the original idea which 
Mr. Steiner has modified and adapted to local requirements. A bamboo, to 
wh|ch leaves and side shoots are still attached, is secured at an angle of 
about 45* degrees, so that it overhangs the vine to be protected. This vine 
it should be mentioned is a very large one—covering over 300 square feet. 
Near the end of this flexible rod, a large oval potato is suspended, about 
18 inches above the vine, by a cord about 4 feet long. Into this potato are 
stuck here and there strong feathers, dyed of brilliant colours—red, blue, 
green, and yellow. Hanging a few inches below this uncanny-looking 
“ bird is a disc of bright tin, also provided with a couple of dyed ^feathers. 
This assists in making the effigy move. ■ A small sheep bell is attached to 
the bamboO', and gives a metallic sound now and again, as the whole con¬ 
cern is swayed by the wind. This uncanny-looking protector has proved 
singularly' effective, Tor though there is a phenomenal crop of fruit fully 
exposed, yet not a berry has been touched. In the adjoining gardens, figs 
are devoured before ripe. The device is simply and cheaply made, and is 
worthy of a trial in small gardens. Its efficiency is proved by the immunity 
of the fruit from attack, and also from the fact that chimneys near 'this 
weird-lookkg ''bird of prey are deserted by birds of all descriptions. 
Bveii sparrows, whose audacity is proverbial, do not attempt to be on terms 
qf familiarity with this ominous-looking scarecrow. 
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THE FARMER^S HOMESTEAD AND GARDEN. 

By C, Bogue Luffmann, Princifal, School of Horticulture, Burnley, 

For lack of plan many farms fail to pay. Order prevents waste, and 
to secure the highest average returns and live in solid comfort should be the 
aim of every one dealing with the soil. Under a sound system of farming 
the more land is cultivated, cropped, and stocked the better it becomes; but 
unfortunately, the reverse is the rule. To keep up the vitality of the land is, 
therefore, the land-owner's first consideration, since everything he would 
obtain for market must come directly or indirectly from the soil. The 
ordinary manurial elements of farm land come from three sources—(i) The 
refuse of animals; (2) The refuse of vegetables; (3) The breaking down 
of latent mineral foodstuffs in the soil. But there is no comparison be¬ 
tween the value of these, animal manure being infinitely more helpful to 
land and crops of all kinds. Now, since land is of varied depth, character, 
and quality, and subject to varied influences in the way of climate the 
world over, it follows that there can be no common way of dealing with or 
laying out the homestead. Still this foreword is necessary, since the plan 
of the farmer’s home should ever be in agreement with the wants of his 
land. The soil must be the first thought, as where paddocks are well 
planned, graded, ditched,, drained, and manured, the highest return may 
be looked for. Our country is so vast and varied that whole regions are 
devoted to a single industry, as wheat, or sheep, or dairying. 

In rare positions and circumstances a single product as potatoes, onions, 
oats, or maize, may be grown year after year over a whole farm with marked 
success; but as a rule this is impracticable, and, even where possible, highly 
injudicious. In a general way mixed farming pays best for the reason that 
it goes furthest towards keeping up the fertility of the soil, and, therefore, 
is always increasing its possibilities in the way of growing new things which 
may be in demand. We need a well-balanced farm—areas which will 
yield crops for animals, which will, in turn, provide manure for the most 
actively cultivated paddocks. If hay or wheat or potatoes are grown and 
sold off the farm, and practically no refuse returned by these, nor animals 
kept in any quantity on recently cropped land, it is bound to decline in 
value, even though the owner may not be wise enough to make the discovery. 

A good farmer will, therefore, see that his farm is so laid out that 
every part of it stands related and helpful to each other. He will say, 
with so many acres fit for and best suited to the plough, I must have so 
many acres for stock and stock feed. This land wull require on an average 
so many tons per acre of good fat manure, and I must' keep animals to 
yield at least up to my calculation. If I can do this I am safe, for no 
man ever failed who had the means of manuring his land, and did it. 

The Homestead. 

This brings us to the homestead—the mental and actual manufactory 
of those materials which are to keep the faimer’s land in heart and profit. 
He wants a home for himself, also for a number of animals, and proper 
protection and provision for many things which go to sustain the farm as a 
whole. 

The position of the homestead is worthy of careful consideration. It 
should be on a well-drained site,- screened ais far as possible from heavy 
winds, and capable of receiving a good water supply from a surface flow 
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or from -wells. In flat and open country a raised platform should be pro- 
\'ided on which to build the house and principal outbuildings, and this can 
be done a.t no great expense, and always to advantage by scooping a dam 
to secure material for the platform. The size of the homestead will depend 
on the extent and character of the estate, but in all circumstances the whole 
scheme should be studied together, and nothing left to a chance position. 

The course of the public road, whereabouts of water, aspect, form and 
character of land, nature of the climate, and the most obvious branches of 
industry to be followed, will each and all determine on what part of the 
farm the homestead should be placed. If in a vrarm and hot-wind region 
the dwelling house and other buildings should face the east or south, 
whilst in cool or damp positions a northern or western aspect should be 
chosen. Other points which may be considered when choosing a site are 
the convenience for working the estate and the saving to be effected by 
diverting or storing water at particular points. Again, dry and exposed 
eminences, if chosen for houses and farmsteads, conserve no vegetation or 
manure, whilst land subject to flooding is often robbed of such materials 
as should go to enrich the estate. A pretty site may not be an economical 
one, but it is always well to avoid anything like an ugly or .stupid position 
fox the r.)ermanent homestead. 

As far as possible the dwelling should be kept above the level of the 
farm buildings, so as to insure perfect drainage and sanitation, and admit 
of all drains and domestic refuse finding a natural outlet in the farm 
manure pit. In building a new homestead or remodelling an old one, all 
essential w’aiits must be enumerated. Buildings will, in all cases, include 
the farmer’s house, and possibly a room or extensive building for farm 
hands, a stable proportionate to the size and nature of the farm, cow sheds, 
COW’ yard, and dairy, pig styes and yards, poultry house and run, and a 
barn and store room; a roomy and partly-enclosed cart and implement 
shed; domestic offices, a small house with copper and tanks for cooking 
and holding animal food, a chaff house, ^Yater tanks ox a well, various 
stands for, and drinking troughs, a stock yard, one or more manure pits, a 
pond or dam, sites for wood stack, drying ground, flower and vegetable 
garden. All these at least wdll have part in every well planned homestead, 
where occupation is intended to be permanent. 

The arrangement of the various items has now to be considered. The 
site of the house chosen, there should be the possibility of securing both 
front and side lines of approach. The size of the farm and nature of the 
work carried on at the homestead, whether many or few animals are kept, 
will decide the. size of buildings, and so control the size of the yard or yards. 
Sometimes two or more small yards prove much more convenient and profit¬ 
able than one big one. This is especially the case in dry and open country or 
where ^water is scarce. Animals are not rendered unhealthy by the presence 
of their own manure, and, in practice, manure pits should be convenient to 
stables, styes, and cow sheds. Bearing this in mind, one should group the 
buildings to save labour in housing, feeding, and cleaning, and also to con¬ 
serve as far as possible every particle of matter which is likely to be of use 
to the soil 

No absolute rule can be followed in the grouping of farm buildings, for 
in one place it may prove best to put them all .together, and in another they 
may be cut up into three or four groups. The great thing is tb reduce the 
danger from fire or flood, to protect against adverse winds, secure good 
'''drainage; get the manure, both liquid and solid, to travel, to safe'holding 
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basins, secure easy method of working, neatness, and good order, and at 
the same time not run over too much ground. As much water as possible 
should be stored and under control, well above the level of the principal 
sheds, so as to provide for ample cleaning and the breaking down of dry 
litter, which may furnish manure. No drains must carry liquid manure 
away from the farmstead, these should always be laid to conduct urine 
and yard washings to the various manure pits, of which there should be 
sufficient number to absorb ail the refuse made from season to season. 

In hot, dry, and windy positions the manure pits should be wholly or in 
part covered. The following is a simple and c:ffective type of manure pit, 
easy to make and cart from, forms a foraging place for pigs and poultry, 
and preserves the highest value to all the matter placed in it: — 



In clayey country no lining is needed; in loose porous soil a .three to six 
inch lining of stiff* clay will prevent the soaking out of the best liquid 
properties. In very loose material small stones should be placed on the 
sloping sides and door, and the inter-spaces filled in either with clay, 
mortar, concrete, or cement. The sides are formed of two rows of strong 
posts, close enough to support the roof, which may be of any material which 
will serve the purpose- 

Yet another part of the homestead has to be considered before deter¬ 
mining the sites of the various buildings and conveniences, and that is the 
space to be devoted to shelter belts, hedges, and individual trees which will 
secure such beauty and comfort as to make it a genuine home. If possible 
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some native trees should be left, *as they not only prove attractive in them¬ 
selves, but also furnish a screen, under the protection of which young plan¬ 
tations come on much faster than if fully exposed to all the winds that 
blow. Before decorating and improving the homestead by means of trees, 
consider,what it is desirable .to shut out and what to see. Distant country 
may prove more refreshing than a wall of green near at hand; peeps may 
be more beautiful than wide, open views. Air in motion is necessary to 
good health in the home, but hurricanes are not desirable. Plant trees by 
all means, but plant them where they will be of permanent interest and 
value, for it is a cruel thing, after waiting and watching for years, to cut 
them down because they are in the way. 

Where dairying is to be carried on or a marked degree of cleanliness 
is wanted in some portion of the farmstead, a somewhat severe line should 
be drawn between the animal and other quarters. A stiff hedge o-r narrow 
belt of trees and hardy shrubs is often practicable where large home in¬ 
dustries are carried on. 

In spite of all we have said we are dealing with essentials, for the 
plan cannot be entered upon till we see our work and our wants whole and 
complete. As a preliminary, precise levels should be taken of all the land 
it is intended to include within the homestead. This will show what is 
wanted, and may be necessary in the way of drainage. It will also show 
what filling or excavating should be done to get safe levels. Having in the 
mind a more or less precise estimate of what is wanted, will enable the 
homestead builder to see the approximate sites for the various conveniences. 
He may decide to do but little at first but he must plan for all the future. 
A point arises here of which every farmer should take note. He must know 
for himself where buildings should stand, as neither architect nor builder 
may help him in this. Men with small estates and small means are .their 
own architects and builders, and often display more judgment than those 
who can afford to leave the designing and building to other headis and 
hands. These are usually too improvident. Structures good enough in 
themselves are placed among naked surroundings, so far apart that both 
land and labour are wasted. A really \vell conceived and executed home¬ 
stead is rarely met with, though it is everywhere to be desired. In no case 
should there be profitless and untidy corners. The form of the land, 
nature of ,tlie water supply, and other uncontrollable forces will often com¬ 
pel one to scatter buildings, but the space between must not go imcared 
for, or heavy waste is bound to occur. All strips, corners and large spaces 
■which cannot be avoided or utilized for any more definite purpose should 
be planted with trees. These will prove valuable in themselves, and add 
greatly to the appearance and selling value of the farm. 

Tlie Pax’mer’s Garden. 

The size should be governed by the nature of the climate, as the hotter 
and more liable to drought the smaller it should be, since concentrated effort 
on a small area will usually produce more than a little labour, and prac¬ 
tically no manure or water on a large piece of ground. The number of 
animals kept on the -farm, the staff of employes, as well as the size of the 
family, are equally to be considered. Apart from the most favorable posi¬ 
tions the farmer’s garden requires to be made by bringing in large bodies 
of new soil and manure from outside. A deep,'loose, rich, well-drained 
mass of earth is wanted in order to secure good vegetables at a low cost 
the year round The plan should be quite simple, as where a great many 
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paths and dainty beds are laid out there is no end to the work and far less 
profit. 

For convenience in surface draining, wheeling, manure, and getting at 
the various crops, have a 4-ft. path running right round at a distance of 
3 or 4 feet from the boundary. The borders thus formed between path 
and boundary will serve for various herbs, salads, and such plants’ as thrive 
best under the protection of a wall, fence, or hedge. If the garden is 
over 50 feet wide, run a path down the centre, and make one or two side 
paths so as to break up the entire area into four or six blocks as in the 
following plan. 



The various breadths may be subdivided and' thrown together again 
according to the nature of the crop and the season; where water is scarce 
and soil dries quickly beds should not be very narrow or shallow, but 
thrown up into broad, deep ridges, with slightly hollowed surfaces, so as to 
hold all the water which may be given. The Chinaman—^m'uch as he is 
disliked—displays the highest intelligence and succeeds better than any 
European in the growing of domestic vegetables under adverse conditions 
of climate. With him it is not only more industry but more intuitive and 
applied knowledge of the art of compounding and shaping soil for the use 
of plants. The Chinaman may be studied with interest and profit wherever 
a permanent garden is desired. 






ix^fiLmiarai jotirnaL af Victoria, 


[8 Isliy , 1905 


In the list of useful garden plants some are permanent and others have 
to be sown from year to year. The most valuable permanent plants are 
asparagus, seakale, and rhubarb. These will thrive almost anywhere, pro¬ 
viding the soil is well prepared and enriched. Rhubarb should be planted 
in a shallow trench, as is done with celery, where the climate is very hot 
and dry, as the plant likes plenty of moisture and manure, and it is more 
economical to feed in a protected and cool trench than to mulch or water the 
open surface. All permanent plants, together with the necessary herbs— 
thyme, sage, marjoram, mint, horse-radish and parsley, should be kept to 
a particular block, normally that which is most protected and cool. Very 
useful all-the-year-roimd vegetables are silver beet, parsnips, carrots, 
onions, potatoes. In the late summer and early wdnter various kinds of 
cabbage and cauliflower, turnips and swedes, carrots and parsnips, beet¬ 
root and leeks, are set out to provide vegetables through the winter and 
over all or part of the ensuing summer. But on a large farm, or wherever 
animals are kept in appreciable numbers, a farm garden should supply 
many things for the home, and this will be found more profitable in every 
way than cultivating a large home garden by hand* Apart from ordinary 
grain and grass food, animals may be fed with maize, potatoes, artichokes,, 
seakale, silver beet, peas, lucerne, beet, pumpkins, marrows, melons, rape, 
mangolds, swedes, turnips, and cabbage. Many of these (thirteen out of 
sixteen) will be found useful in the home, and more profitable when grown 
on the farm than in the garden. Onions should be grown wherever they 
will, as they are always in request, and any surplus at home can usually 
be sold at a profit. The leek, which is virtually a winter onion, thrives 
splendidly in A^"'ictoria, though it is a much neglected and most valuable 
vegetable. 

The farmer of a large or small estate should take care to adjust his vege¬ 
table growing to the requirements of his stock and hik home. If he sees 
clearly what the climate and soil—aided by his own energy—can produce, 
he will decide either for—(i) A small home garden, and farm garden; (2) 
A large home garden laid out to accommodate the plough; or (3) A home 
garden of a size in accord with the manure and water supply of a very dry 
district. 

Vegetable seeds should be sown in Victoria somewhat as follows: — 

Beans, French—September to February. Beans, broad—^April toi July. 
Brocoli—December to August. Brussel sprouts—November to February. 
Cabbage—February to August. Cauliflower—December to March. Car¬ 
rot—March to September. Celery—September to March. Cucumber— 
September to November. Leek—^April to November. Alelons—Septeml)er 
to November. Afustard—The year round* Onion—February to October. 
Parsnips—March to September. Peas—March to December. Potatoe^s— 
January to March (for autumn crop). Potatoes—June to November (for 
summer crop). Pumpkin—September to November. Radish—The year 
round. Spinach—August to May. Tomato—August to November. Turnip 
—Early spring and autumn. Vegetable marrow—September to November. 

On small estates fruiting trees and plants are commonly grown to ad¬ 
vantage in the home garden as they are not only highly decorative, but also 
add largely to the necessaries and luxuries of the table. But there are 
various reasons why fruit trees should' be kept out of the garden when 
planning a new or remodelling an old property of any extent. This sub¬ 
ject will, be dealt with in another article \vhere the farmer^s orchard will 
have full consideration. 
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It remain's only to be said that the homestead must be well supplied 
with trees and plants, which will furnish protection, beauty,, and shade. 

The first necessity in ail open and hot positions is to stop the northern 
and western winds. Quick growing trees and hardy shrubs and stout 
hedges provide a screen within which it is possible to make and preserve 
an attractive and comfortable garden and home. Protective trees should be 
planted, but 6 or 8 feet apart. They will then form screens for each 
other, grow faster, and reduce the work of watering, mulching and general 
attention. Where water can be supplied by gravitation the surface soil 
should be arranged before planting clumps of trees or hedges. The follow¬ 
ing plan will show how to increase the normal depth of soil, improve drain¬ 
age, and facilitate watering from any source. 



The basin in which each tree is set may vary in width and depth accord- 
ing to the amount of soil and water available. It will be seen that the 
amount of permanently drained and aerated soil assured to the young tree 
will provide for rapid and strong growth, which is ever to be desired. 

The following figure represents a hedge planted on top of sloping 
bank The straight line indicates natural surface with no possibility of 
holding up water for use of roots. To give an actual experience the soil 
was ploughed out to form a ditch and bank, and water turned on from the 
top. A privet hedge in this position made about four feet of growth in one 
year. 






The most, important points in laying out the farmer’s garden are—(j ) 
Adding as far as possible to the natural depth and quality of the soil. (2) 
Providing good drainage. (3) Pitting .in plenty of shelter trees, shrubs, 
or hedges. (4) Limiting the paths to where they are actually and regularly 
necessary, ^ince there is no beauty in earth paths, and the space they em¬ 
ploy tends to hold up heat and leave the garden more exposed, and so rob 
it of moisture. (5) Turf borders or lawns should not be included, except¬ 
ing where it is known that moisture is sufficient at all seasons, and that 
labour can be spared to keep it in order without neglecting more important 
duties. 

When it is known what the position demands in the way of protection, 
shade, view points,, or confinement, the convenient plan will or should 
promptly appear to the eye of those intrusted with the making of the coun¬ 
try house garden. A front, side, and back entrance will call for at least 
three paths, two or more of "which will meet to form a sweep round the 
most attractive part of the garden. Beyond these no paths should be 
thought of. The spaces lying between the paths, house, and boundary 
hedges or fences will fall into fairly large and graceful belts and' borders, 
which will require filling withf trees, shrubs, and smaller plants, according 
to their size, position, and the character of the country and climate. 

In planting a garden where water, manure, and labour are not likely to 
be abundant, weakly and short-lived plants should be avoided, and those 
selected should be planted' so close as to practically cover the ground at 
all seasons. Logs and stones may be used for the margins of paths, or 
border plants may be set where it is known they will thrive. Local material 
is nearly ahvays to be preferred where buildings or erections of any kind 
are attempted in the garden. A summer house, bush house, rootery or 
rockery, arch or pergola (a covered way for vines, roses, and other climbing 
plants) look best if made of material in keeping with local surroundings. 

To secure attractive and comfortable home surroundings by means of 
garden and garden plants, the following different groups have to 
selected from:—(i) A sufficient number and variety of trees and shrubs 
to properly protect and improve the form of the homestead. (2) One or 
more kinds of hedge plant to divide domestic from farm quarters,; and 
perhaps to make division between vegetable and flower garden and also 
boundary hedge. (3) A number of large shrubs, which are distinctly 
hardy, not prone to disease or needing much attention. These should 
furnish variety in the way of size, shape, or colour of leaf and flower, and 
season of display, so as to make them provide as a group, attractions the year 
round. (4) A collection of small shrubs to fill the spaces between the 
larger ones, and this second group of shrubs should be chosen on the same 
lines as the other. (5) A collection of climbing and creeping plants to 
cover stumps qr posts, verandahs, untidy walls, odd corners which want 
brightening up, pergolas, arches, or trellising which may be found neces¬ 
sary. Grape vines, passion fruits, clematis of many sorts, kennedya, night 
shade, tecoma, bignonia, climbing roses, honeysuckle, rhyncospermum, white 
jasmine, ivy, Virginian creeper, are all good and capable of thriving over 
the greater part of Victoria if care is taken in placing them in suitable soils 
and positions. Most climbing plants like shade, which implies cool and 
more or less protected soil. (6) A collection of small permanent flowering 
plants to brighten up points and the fronts of borders. These should be 
sufficiently numerous and varied in character to keep the garden bright af 
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all seasons, whilst the ordinary crop of ''annuals ” may be relied on to 
yield a great deal of additional colour at particular periods. 

The surest way in ordering trees and garden plants from a nurseryman 
is to describe the height above sea level, the aspect, nature and depth of 
soil, proportion of summer to winter water supply, if little or much time to 
spare, so that a suitable group may be made in each class. 

Out of these six groups, a garden may be made anywhere. The 
number and variety of each must ever depend on the size of the garden, 
and means of the owner. 

To establish a good garden have no personal vanity or fad in it. Let 
it be a clean rich quantity of gracefully moulded soil, here and there run 
through with the necessary paths, and the rest covered with vegetation to 
produce the finest effect upon the senses. Every well planned and planted 
garden puts those who see it at their ease, whilst it adds greatly to the 
value of the remaining property. And no place is so small as to be 
unworthy of attention. 

Wherever a home is intended, a garden may be made, since there is 
never a piece of country which is worth settling on but will provide the 
means for decent home surroundings. 

The fault in Victorian country house gardens is that they are too big, 
open, and bare. It is not true that nothing will grow under trees. Almost 
everything that is wanted in a country garden will grow ’under trees, 
and, as a rule, infinitely better than in the open. Confine the garden, and 
enrich it by every possible means. A small space will then yield no end 
of comfort and pleasure at all seasons. What has been said here is 
fundamental. The farmer and rural settler has little or no tim€ to bother 
about the names and sizes of particular flowers. He wants a home, a place 
of rest, and some prospect of his property increasing in value as the years 
go by; and what has been said here is all to that end. 




GROUPS OF FRUITS SUITABLE FOR VARIOUS 
REGIONS OF VICTORIA. 


By C. Bogue Luff man n, Principal^ School of Horticulture^ Biir?ile\\ 

Victoria has at least three distinct zones when considered from the 
commercial fruit grower’s point of view. They are:— 

I. Medium Climate comprises the low and comparatively warm 
open country running from the south and east coast to the foot of the 
Dividing Range and ascending to a height of about 500 feet. 

II. — Coldest Climate .—The x^arious elevated plateaux and slopes of the 
higher hills which form the Dividing and Gippsland Ranges—country vary¬ 
ing between one and three thousand feet in height (above this altitude we 
are not concerned with fruit-growing). 

III. Hottest and Driest Climate .—The North-east, Central, and North¬ 
western regions passing from Albury to the Goulburn Valley along the 
iMurray to Mildura, and including Horsham, Ararat, ]\I ary borough, and 
Bendigo. 

The following diagram, wdth list of fruits on the various planes, will 
afford some idea of the choice, to be made when deciding on a new or 


improving an old orchard. 


* The asterisk dmaUs the mosi/avoral'c' 
elevation. 


Pear, Apple, Plum, Cherry, Walnut, Bush 
Fruit.s.* 


* Pear, Apple, Plum, Cherry, Walnut, 
Bush Fruits. 


Pear, ^ Apple, Plum, ^ Cherry, Wal¬ 
nut, Filbert, Cob-nut, Hazel-nut, * Bush 
Fruits. 


* Pear, * Apple, ^Pliim, * Cherry, Peach, 
Apricot, * Walnut, * Filbert, * Col>-nut, 
^ Hazel-nut, Quince, ^ Bush Fruits. 


Pear, Apple, * Plum, Cherry, * Peach, 
* Apricot, Lemon, Orange, Almond, 
Raisin, Sultana, Currant, Fim ^ Ouince, 
Bush Fruits. 


Pear, * Peach, * Apricot, * Lemon, 

* Orange, * Almond, * Raisin, ^Currant, 

* Sultana, * Fig. 
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It may be observed that the pear is found in every group, no other of 
our commercial fruits’ having such a wide range. Hot or cold, stiff or 
light soils may each and all be used for this fruit, always providing that 
good drainage is secured. Apples come next, though they fail to thrive in 
the absolutely hottest and coldest parts, therefore they should not be 
attempted in the hot and arid north-west nor in the highest settled parts of 
mountain districts—at least not as a commercial venture. 

Fruit trees requiring plenty of sunlight are peaches, apricots, almonds, 
pears, grapes, orange, and lemon. Trees which thrive best when well 
protected from strong hot sunlight are apples, cherries, plums, bush fruits, 
and nuts of all kinds. Studying these two groups may enable one to select 
according to aspect and general influence of sun and wind. Trees which 
can put up with stiff, poor, or dry soils are—Pears, plums, grapes, almonds, 
and apricots. Trees which must have loose deep rich soil are—Lemons, 
oranges, peaches. Fruiting plants which thrive in peaty and boggy soils 
are—Quinces, raspberries, figs. 

In high hills much more direct light is needed than in low and open 
country. Small leaved trees are more appropriate to high altitudes than are 
those of the same species yielding large leaves. Short jointed trees, too, 
are best for cool and shady positions. 

It will be seen in the diagram of the various altitudes that the blocks 
of soil pass from dark to light as they descend .to sea level. This is the 
reverse of what is commonly found naturally, but in order to properly 
control trees and insure regular bearing, soil should be of a physical 
character in agreement with the climatic influences which are brought to 
bear upon it'. Thus, if soil were very deep, loose, and moist at high 
elevations it would prove too cold to admit of the roots of trees performing 
the various forms of growth which permit of fruit bearing, and if, on the 
other hand, heavy and close soils were selected at low levels, they would in 
the presence of great heat, become too dry, hard, and inert to admit of 
roots moving regularly within them. Plenty of strong shaly, or coarse, 
gritty matter is a great advantage in all soils lying above 1,500 feet above 
sea level. Below the 1,500 feet line the humic quantity is more to be 
desired, sand or gritty matter being needed only as a medium to prevent 
caking or clogging at any season. In general practice the high hill soil 
must be compounded to attract and retain heat, whereas the low valley and 
plain land must be so made as to attract and retain moisture and dissipate 
heat. 

Taking an ordinary fruit tree irrespective of species or variety, we 
should, if we displayed a clear grasp of the laws governing all forms of 
growth, make the length and substance of its trunk and the number and 
substance of its main branches vary according to the altitude and 
degree of exposure to which it is to be subjected- Also we should make 
the above variations according to the soil and general conditions operating 
in its immediate surroundings. These three trees illustrated are approxi¬ 
mately what is wanted in as many positions. 

The selection of species, whilst largely governed by the foregoing remarks 
and diagrams, is also in some measure controlled by the ability and financial 
resources of the would-be orchardist. Some fruiting trees and plants are 
much less difficult to manage than others- Further, some can be raised on 
inexpensive land, whilst others call for the very best. Some come into 
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bearing in two or three yoars, whilst others not until eight or even ten. 
Facilities for marketing have to be reckoned with in every %^nture. 


Fig. I. —Type for high hills with permanent 
moisture and short mild summer. 

Branches long and willowy, far apart and 
well exposed to sun and wind. Trunk 
long and thin. Roots shallow (i foot 
deep) and far*spreading. 



Fig. 2 .—Type for moderate hills dr good 
soil in sheltered positions. 

Branches medium strength, well spread 
and somewhat pliant, plenty of space 
for light and air in motion. Trunk 
fairly long. Roots medium depth (2 
feet), fairly spreading, not overstrong 
or abundant. 



Fig. j .—Type for low and hot positions, long 
dry summers. 

Branches strong, fairly upright and rigid. 
Trunk short, thick, and screened by 
head growth. Roots deep (3 feet), 
strong and abundant. 


i 



Before ordering fruit trees consider all the foregoing and decide as 
follows:— 

Pears.—Of strong upright habit, should have short trunks in low hot 
and poor soils, the trunk increasing in length and the branches more and 
more spreading as the hilly regions are selected. 

Pears of thin, willowy habit should have short trunks and fairly upright 
branches in any soil or position, though they must weaken in all parts as 
they inhabit the cool moist earth and air of high ranges. 
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Pear trunks should be obtainable at the nurseries of lengths varying 
between one and three feet. 

Affles^ Cherries^ and Plums ,—Conform to the same rules as pears. 

Peach and apricot should always have short stout trunks^ one foot to 
two feet should be the maximum height. 

Lemons and oranges should be regarded as bushes, and, therefore, 
selected with plenty of foliaged shoots right to the base of the stem. 

Almonds, figs, and quinces need short trunks in low hot and poor posi¬ 
tions, but trunks up to three' or four feet are best in cool altitudes and 
aspects. 

Walnuts call for five or six feet trunks in order to secure early fruiting. 
It is also necessary to carry them on fairly long trunks wdiere they are 
planted as breakwinds for orchards, otherwise they are liable to cast too 
much shadow and prevent the smaller trees from fruiting. 

Filbert, cob, and hazel nuts should have clean short trunks in all but 
the highest hills, where they will be more fruitful if given stems .three to 
four feet in length. 

The different sorts of currants and gooseberries need practically no 
stem in low and exposed positions, but a length varying from six to fifteen 
inches is wanted in generous hill positions. 

Grape vines have permanent wood of different lengths and patterns, 
according to natural vigour of the different kinds, and the soil, climate, and 
purpose of the fruit. Only comparatively weak and open trained vines 
fruit -in cool regions, whilst the most robust, compact, and low trained are 
a necessity in ail hot, dry, and exposed quarters. 

Pears and plums may be one or .two years old when selected from a 
nursery. Apples, cherries, apricots, peaches, should be one year old, and 
if possible, clean branchless shoots, so that they may, on planting, be cut 
at a height in accordance with local requirements. 

Late Autumn is the best time for planting ail kinds of deciduous fruit 
trees. It is only where the soil is unprepared, wet, cold, and sour that 
Spring planting is to be preferred. 

The main principles controlling the growth and selection of trees have 
here been set out only in brief, but in such varied ways as to enable any 
one with a capacity for orcharding to see where his chance lies, what is 
to be avoided, and how to make a profitable selection. 
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CLOSER SETTLEMENT STUDIES. 

II. THE GENEEAL PUEPOSE PAEM. 

By T. Cherry, BLD,, BLS., Director of AgricuUnre. 

In ail cases where comparatively small areas of land are worked, it is 
of the utmost importance that the value of farmyard manure be properly 
understood. On many parts of the Continent of Europe, the prosperity 
of the farmer is measured, not by the size of his bank balance, but by the 
size of his heap of manure; and there is no question that in nearly all 
parts of Victoria the chief lesson the average settler has to assimilate 
is the all important character of farmyard manure. As instances of the 
revolution which a good supply of manure produces on poor soils, the 
whole of the market gardening land in the Caulfield' and Brighton districts 
may be mentioned. This country, in its natural condition, is poor, undu¬ 
lating, sandy soil Originally it was covered fairly thickly with heath, 
messmate, and tea-tree scrub, and here and there, in subsequent years, a 
dense growth of bracken. For grazing purposes, the land, even when it 
is cleared, is comparatively useless, yet the market gardeners have trans¬ 
formed this district into one of the most flourishing and prosperous farming 
communities in Victoria. It may be said that they have succeeded simply 
because they have been able to transfer the fertility from the Melbourne 
stables at comparatively small cost. This, no doubt, is the case, but there 
is no reason why every fasmer should not produce practically as much 
farmyard manure as his land requires. The chief point which must be 
kept in sight is the fact that a very large part of the produce of the farm 
must be fed directly or indirectly to live stock. The live stock are kept 
for the double purpose of producing a good return for the food which they 
consume, while at the same time they produce the manure which is necessary 
to unlock the fertility of the land. It may be considered a kind of para¬ 
dox to state that the manure from the farm animals will enable fodder to 
be grown in quantities more than sufficient to keep the animals themselves. 
This, however, is really the case, and the explanation is that the manure 
transfers to the ground” not only considerable quantities of plant food, 
but, what is vastly more important, it also transfers to the land the means 
by which the natural fertility of the soil can be unlocked. The plant food 
of the soil is unavailable so long as it remains in the insoluble condition. 
Even the poorest soils contain very large quantities of plant food in this 
cx>ndition, and investigations of recent years have shown that it is through 
the continual action of many kinds of micro-organisms that the plant food 
is changed from the insoluble to the soluble form. Why farmyard manure 
is so important for this puroose is simply owing to the fact that the warmth 
and moisture of the intestinal tract of all the higher animals constitutes 
a huge incubating place, where the useful bacteria or micro-organisms are 
growing and multiplying with great rapidity. Similar organisms are 
naturally found in the surface layer of the soil, but they flourish 'and 
multiply very slowly, so that the great function of the farmyard manure 
is the transference of enormous numbers of active micro-organisms from 
the interior of the animal to the surface of .the soil. Once the farmer is 
fully seized of the importance of these facts, he has learnt the first and 
most far-reaching generalization in the whole sphere of agriculture. It 
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will be seen, then, that in orci'er to succeed on 60 or 80 acres of land, 
it is necessary to keep a large part of the land under cultivation, and to 
feed nearly the whole of the produce to live stock of one kind or another. 
At first dependence must be placed on artihcial manures, but as the number 
of live stock increases these are less important. In all cases, however, it 
will probably pay to spend five shillings per acre in super. 


notation System. 

The long established success which has attended ordinary methods of 
rotation of crops, combined with the results of artificial fertilizing of poor 
land, have made it passible to work a farm on these principles without 
any assistance from outside sources as far as the manure is concerned. In 
many parts of Victoria, where land is high-priced, it is usual to find 
several varieties of grain, roots, and pod-bearing plants in cultivation 
every year. A little re-arrangement of the work will bring these farms 
into a uniform system of rotation. A slight modification of existing 
methods, as seen on the iMoe, Koo-wee-rup, and Carrum swamps, will attain 
the same objects. The poorer the land the more important it is that some 
such rotation be practised. In most of the midland and southern districts 
there should be, approximately, four years’ cultivation and two years’ pas¬ 
ture secured off each paddock. Assuining that the land is fairly uniform 
in fertility and drainage conditions, the fnrni should be divided into six 
equal paddocks as will be seen in the sequel. The necessary fencing off 
may be spread over a number of years, for it is only as each paddock 
goes out of cultivation and' is devoted to grazing that fencing becomes 
necessary. When the full course of rotation is attained, the paddocks 
will be used in any given vear as follows,: — 

A. Pasture. . D. Roots and leguminous 

B. Oats.* crops. 

C. W^'inter fodder and maize. E. Do. 01 barley- 

F. Pasture. 


The Oat Oxop. 

When a settler is beginning work on a new piece of land of average 
quality, the best plan is to make this the first year’s crop. Oats are able 
to establish themselves on rougher and more cloddy ground than most crops. 
They respond well to artificial manures, and! the produce, either in the 
form of hay or grain, is always of the utmost service to the farmer for 
home consumption. Of course, the preparation and cultivation of the land 
should be as thorough as possible; and it is much better the first year to 
thoroughly prepare one or two of the paddocks rather than to attempt three 
or four. For average conditions in the Southern part of Victoria, a dress¬ 
ing of I cwt. of superphosphate, averaging about 20 per cent, of soluble 
phosphoric acid, and J cwt. of sulphate of ammonia, forms the best dress¬ 
ing. If a drill be available Ahe seed and super, should be drilled in at 
the same time, and the ammonia broadcasted early in Spring, but for the 
settler beginning work on a new selection, both the oats and the super, may 
be broadcasted,, and,, the 'ammonia,, applied later in the same, way- If the 
surface is cloddy,'the crop will be, greatly benefited by, a harrowing when 
the plants ' are' alxiub 6 inches' high. ■ On clay soils, drainage is important. 
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both to secure early growth and good niiaechanical condition of the soil. As 
tile drains are not to be thought -of Witil the farmer has made considerable 
headway in the development of his -holding, the most practicable plan is to 
make the water furrows d-eep, and cm'^fully located, so as to carry off the 
winter’s rain as speedily as possible,. lit must be remembered that a water¬ 
logged paddock is unsatisfactory fo'-i Ihro reasons. The water itself is 
detrimental fa the crop, and, as the dairying must take place by means of 
evaporation, it follows that the gromidj cannot become sufficiently warrn in 
spring until the season is far adrano^d. Drainage is, therefore, all im¬ 
portant for an early start and satisdao,Hory growth during the months of 
September and October. If it is possiiible to take in hand more than one 
of the sixths into 'which the farm is dlirided, the safest plan, on average 
conditions is to make oats the frst crojp in each case, and to introduce the 
other crops in succession year by ye.ait until the full system of rotation is 
established. 


The Second S&asoii’s Work. 

As soon as the oat or hay crop is. re^noved from our first paddock, the 
earliest opportunity should! be taken to lurn in the stubble,, so as to have 
the soil ready for a crop sown with th.e Smt rains at the end of the summer. 
This crop is destined to furnish greea feed, and to mature sufficiently 

early to be cleared off by the end of ^e^jitember. On this account, barley 
and rye are the two best grains, 'while, in lurder to secure a greater amount of 
feeding value, and at the same tiine !t»o u^jiaintain the fertility of the land, 
a leguminous crop should be sow’^n bio^adocist with the grain. Tor this pur¬ 
pose, we have the choice of peas, tares, anucj the tick bean. In some districts, 
three or four of the five plants mentiosieoS may be sown together. In most 
cases, .the old fashioned mixture of bawfey and peas will probably be 
selected. On poor land, a dressing of a cvt. of super, to the acre will pay, 
while, if the land is sour, lime, fionit v\'o» to five bags to the acre, "will have 
a very marked effect. The green fod*clen is cut day by day^ for the cows 
as soon as the natural grasses give out, armcj, as each strip of the paddock is 
cleared, all the available farmyard xraxiuif^ should be spread and the land 
deeply ploughed. The paddcxk is this, gradually turned over and left 
rough during the winter. If sufficient pw-frr is available, subsoil ploughing 
IS advisable—a second plough '^vithort a naould board following the first 
one along the same fiirro'^v. Any surphas part of the crop remaining at the 
end of September should either be eaten oK as quickly as possible, or made 
into silage, so that no delay takes place h preparing for the sumniter fodder 
crop, which will be grown on the same 

In the southern parts of Victoria is, on the whole, the most 

satisfactory crop to grow, but in dry^ distiyicts, amber-cane may be substi¬ 
tuted for it, or on sandy land, Japanese rni!let. In the north, amber-cane 
or inipbee is the general favorite, espe-dajly in the drier districts. The 
successful growth of a summer crop witbonti irrigation is dependent on three 
factors— 

1. The land must be fairly fertile^. 

2. It must be deeply worked, so» at? to contain a good reserve of 

moisture from the winter’s laia. 

3. Every effort must be used to coasaetve the moisture in the soil for 

the use of the crop, instead allowing it to be dissipated 
by evaporation.^ 
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On the average, the crop should be planted during the last fortnight 
in October, or the first week in November. The ground having been 
thoroughly ploughed is well worked to bring it to as fine tilth as possible, 
and I think it advisable to sow all summer crops, including the millets, 
in drills rather than broadcasJt. On the average, 3 feet apart is the proper 
distance between the rows. The importance of a thorough dressing of farm¬ 
yard manure for the summer crop cannot be over estimated." It not only 
supplies the nourishment required by the growing plant, but the peculiarity 
of farmyard manure lies in the fact that it conserves the moisture in the 
soil As soon as the crop is fairly up, and the surface of the soil hard 
enough to carry a horse, a small cultivator should be run between the rows, 
and thereafter, during the whole period of the growth of the crop, this cul¬ 
tivation needs to be repeated after each shower of rain. It is by preserving 
the surface 3 inches in a loose and friable condition that the evaporation 
of the moisture from the deeper portions of the soil is almost completely 
prevented. As the crop reaches maturity, it may be disposed of either as 
green feed, or made into ensilage, or allowed to ripen for grain. Where 
maize is grown, it is much more profitable to utilize the crop through the 
medium of the silo and for grain, than to feed it as green fodder. Full 
particulars with regard to the growth of maize and other summer crops will 
be given in the July number of the Journal. 


The Third and Fourth ITears. 

Following on the summer fod'der crop, the same paddock should be 
devoted to one or more varieties of crops, the selection of which will vary 
according to the particular purpose of the farmer. They comprise potatoes, 
opions, cabbages, mangold’s, and other roots, peas, beans, barley, and 
wheat. Where onions or potatoes form the speciality, as on most of the 
leclaimed swamps, both years will probably be devoted to these crops, but, 
if possible, one year of .the leguminous crops should certainly be intro¬ 
duced. Not only do they keep up the fertility of the land instead of 
exhausting the soil, but a crop of either Yorkshire Hero peas or Canadian 
Wonder beans is, under average conditions, as profitable as any use to 
which the land be put. In all cases, our effort is to secure a deeply 
worked soil, in good condition, and brought to a high pitch of fertility for 
these crops, and, as in the case of the summer fodder crops, the importance 
of thoroughly working the soil during the period of growth cannot be over 
estimated. If dairying and pig-keeping form the backbone of the farm, 
the fourth year may be devoted eitherAo a leguminous crop or to barley, 
both for grain, as the grain will come in equally handy for feeding to the 
pigs. It will be seen that this scheme provides for 20 acres of onions or 
potatoes on a farm of 60 acres. 


The Fifth and Sixth Tears, Pasture. 

As the first two-thirds of our holding of 60 acres have been gradually 
coming under cultivation, the amount of grazing deft for the live stcxik is 
becoming seriously restricted Under these circumstances, it is necessary 
to abandon the old idea of grazing from the natural grasses,. and to make 
the pasture a definite part of the'fifth and sixth years' rotation. Land 
which has been cultivated' and kept clean for the crops four years in 
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succession is in good condition to lay down to pas,ture. In some classes of 
soils^ all that will be necessary is^to work it with the disc harrow, and tO' 
bring the surface to a fine tilth in time to sow with the first autumn rains. 
On the average, a mixture of clovers with rye grass and cocksfoot will 
succeed best, but the precise mixture found most profitable varies consider¬ 
ably in different districts. Local information on this point is of much 
more definite value than a general statement with regard to any particular 
class of soil. One thing, however, is certain:—whatever mixture is sown, 
the clovers should preponderate. Of these, the white clover and cow-grass^ 
should form the principal part, while on poor land, alsike, trefoil, and 
Bokhara clover should also be introduced. European and American ex¬ 
perience has shown conclusively ;the very important part that the clovers- 
play in preparing the way for other varieties of grasses. This is partly 
explainecl by their deep-rooted method of growth, and partly by the power 
they have of extracting nitrogen from the air and leaving it in the form of 
nitrates, along with the stubble in the soil. These nitrates speedily become 
available for the subsequent crop. A further great advantage of the 
plentiful admixture of the clover family is the fact that the fodder they 
produce contains a much higher percentage-of the flesh-forming food than 
is produced by any other kind of plant. Most of the trouble encountered 
by Victorians in grazing stock is due, not so much to .the actual scarcity 
of material for the animal to eat, as to the innutritious character of the 
dried grass, after the seeds have blown out early in the summer. Such 
“grass strawis exceedingly deficient in the flesh-forming parts of the 
food, and hence it is towards the end of summer cattle and sheep rarely 
are able to maintain first-class condition. The general introduction of 
clovers will, therefore, have a tw^o-fold benefit and immediate advantage 
in keeping up the condition of the live stock, and the indirect advantage 
already mentioned secured by the subsa:|uent improvement of the grasses 
which are growing along with them. We propose to devote the paddock, 
to grazing purposes for two years. Since there are two such paddocks, it 
is easy to graze them alternately, and possibly to take a crop of meadow 
hay off one of them each summer. In addition, there will be the stubbles 
to graze over. Where more land is available than the amount we have 
already specified, there is no reason why such a paddock should not be 
grazed, for several years until the pasture begins distinctly to fail. It is 
then broken up, and the rotation begins again with the oat crop. 


Ttie Management of the Manure. 

It will be seen that the plan here sketched out may be called a modified 
system of intense culture. We aim at keeping a large number of animals 
on the _farm, and of providing them with food by means of cultivation. 
Two advantages are thereby secured—the animal turns the fodder grown 
into a much more valuable nroduct, in the majority of cases, than the food 
it 'consumes would be if sold in the form of grain or hay; while, in the 
second place, as has already been explained, the animal provides the 
manure, which unlocks'the latent fertility of the soil. Every'effort, there¬ 
fore, should be made to carry horses, cows, pigs, and sheep on the farm. 
Bcih the liquid and solid portions of the manure must be saved, and,' 
therefore, bedding becomes an important part of the, scheme. ,The ^ waste 
material around an old haystack, wheat straw, purchased if necessary, for' 
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the purpose, and above all, bracken fern, which is most valoable from the 
fertilizing elements it contains, should all be fully utilized. If the bracken 
does not grow in the immediate neighbourhood, it’will par well during slack 
seasons of' the year to spend a day in carting a waggon’load several miles 
and stacking it for future use. As a general rule, the manure should be at 
once carted from the stable or cow-house On to the field, spread out there 
in long narrow strips, which should be ploughed up, say. every successive 
fortnight. The advantages of this method will be more’fuliv explained in 
a future number of the Journal. Suffice it to say that under ordinary 
methods the manure heap is a wasteful method’, as far as the fertility is 
•concerned. It is true that well-rotted manure produces a more rapid effect 
than when applied in the fresh state, but during the process of rotting 
probably half the value of the material is either washed awav by the rain 
or evaporated into the atmosphere. On the other hand, when covered with 
a few inches of earth, rotting proceeds perhaps more slowly, but the im¬ 
portant advantage secured is—that as the fertilizing elements become avail¬ 
able for the plant, they are held securely by the soil, so that very little 
waste is suffered, either by the rain or by evaporation. Fuller details of 
the methods of managing the cow and the pig will appear next month. 
The necessary buildings need add’ but little to the capital invested in the 
farm, while the advantages of having the animals protected from the 
weather are clearly manifest every winter. 


Advantages of Botation. 

Our farm of 60 acres worked on this method will provide much more 
diversified interests for the family than is usually the case under ordinary 
methods of cultivation. By moving the crops on to fresh ground from year 
to year, three advantages soon become manifest, (i) The fertility of the 
land is kept up. (2) The special crops, such as onions and potatoes, are 
not grown on the same soil year after year, and, therefore, the land does 
not become sick.’^ (3) Sufficient land is provided for any farmer ,to follow 
out his own speciality, while the chance of a severe set-back by partial or 
complete failure of the crop, or by collapse of the market, is com¬ 
pletely obviated- Should the price for roots or grain fall below a pro¬ 
fitable standard, every particle of all the crops raised on the farm can be 
fed to the different classes of live stock, and the cheques received from the 
butter factory, together with the pigs and lambs, will, under average cir¬ 
cumstances, give a better return when a number of years are taken in 
succession than the occasional sensational returns received for onions or 
potatoes. In other words, it reduces the farm to a systematic industry, 
instead of being, as is so often the case, half a gamble. 


Conclusioii, 

A small farm worked on this method increases steadily in value from 
year to year. The land, instead of getting hidebound and sour, is kept 
moving, while the addition of a heavy dressing of manure every two or three 
years steadily improves its fertility. When it is realized that the roots of 
nearly all kinds of plants will penetrate 3 or 4 feet^into the soil, provided 
they get the chance, the possibilities entailed by this method soon become 
apparent. In most cases, our Victorian subsoils, except on the volcanic 
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country, are all that can be desired. Wherever clay is found within a 
foot or two of the surface, we have a p:reat mag^azine of fertility to be ex¬ 
ploited, and the best of all soils for holding the winter rain for summer’s 
use. The transformation which is rapidly taking place in the poor soils 
around Ring wood and other adjacent districts is an exenipHlication of tlte 
facts here mentioned. The problem of the farmer, therefore, is to deal 
with the surface 6 or 8 inches of the land,, and’ to improve the s.ul)soil 
where necessary by drainage. Hence the importance of deep rooted legu¬ 
minous plants, and the value of farmyard manure. We not only require 
to increase the fertility of the surface soil, but, at the same lime, its 
mechanical condition must be improved, so that the little seedlings find in 
it a comfortable home. If the objection is raised that this scheme invdlves 
much more capital for buildings and* fencing, and also more manual labour, 
the answer simply is that it will pay. The necessary fencing is spread over 
at least four years, and the returns which are obtained from the web culti¬ 
vated farm by up-to-date methods and worked on any rational system of 
rotation are certainly- far greater than can be obtained from the same land 
when devoted entirely to one specialized crop, or when the live stock is 
allowed during the greater part of the year to be dependent entirely upon 
what nature provided' through the means of the natural herbage. 
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DESCRIPTION OF APPLE (ESOPUS SPITZENBERG). 

By James Lang, Harcotirt 

This handsome apple is of American origin, and was raised at Esopus, 
a famous apple district on the Hudson River, United States, America, and 
is there considered one of the finest of all apples. It was introduced into 
Victoria about thirty five years ago by the Royal Horticultural Society. 
The fruit is large and oblong, sometimes ribbed and tapering towards the 
eye. Skin smooth and almost entirely covered with bright red, the shaded 
side is a rich yellow, shaded with red; stalk slender, about an inch long, 
inserted in a deep funnel-shaped cavity. Eye closed, set in a deep corru¬ 
gated basin. Flesh yellow, crisp and juicy, with a delicious aromatic 
flavour. It is Justly considered one of the best dessert apples, and in 
America it rivals the far famed Newtown Pippin in popularity. This 
variety is largely shipped from America to Covent Garden Market, where 
it is also very highly esteemed. Tree a moderately strong upright grower, 
crops well, and is a most desirable apple to grow for export This variety 
is not much subject to scab {Jusicladmm dendriiicmn). In season from 
March till April. 


THE RETIREMENT OF DR. F. J. HOWELL 

The severance of official relations beitween Dr. F. J. Howell, Chemist 
for Agriculture, &c., and the Department in which he has long been such a 
conspicuous figure, calls for more than passing comment. The loss is sus¬ 
tained, not only by the Department, but by the agricultural community 
generally. As Scieotific Instructor in Agriculture,’’ Dr. Howell joined th6 
service in 1899, and, under the leadership of Mr. A. N. Pearson, carried the 
new gospel of the rational use of artificial manures, and the application of 
scientific principles of soil treatment, throughout Victoria, and more par¬ 
ticularly in the northern wheat-growing areas. His ability as a lecturer, and 
personal enthusiasm in the work, soon gained for him the confidence and 
esteem of those with whom he came in contact* It was not surprising then, 
that, on the retirement of IMr. Pearson, Dr. Howell succeeded him as 
Chemist to the Department of Agriculture. It is by the prominence given 
to-experimental field work that Dr. Howell is best known to the farming 
cornmtmity. The wheat-grower, the dairyman, the pastoralist, and fruit- 
grorver, each in his turn, has received valuable aid and advice from the 
results of the experimental work conducted by him. The numerous pam¬ 
phlets and bulletins issued at various times, as prints from the Journal, 
have brought many valuable facts forward. The gift of lucid expression, 
carrying conviction at the same time, cannot be under-estimated,^ and this 
power Dr. Howell possessed in a marked degree. The loss sustained by the 
Department is somewhat mitigated by the fact that the State willy 
extent, still have' the'benefit of Dr. Howell’s'experienceyh the 
world, through his connexion with a dommercial firm Idehitified^^^ m^ rtiral 
progress. ' . ''. 

4613. ^ 
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THE ORCHARD. 

By James Lang^ Harcourt. 

Gathering in the fruit should now be completed as soon as possible, the 
splendid rains ivhich fell during April having wonderfully improved the 
late varieties of apples and pears, both in size and colour. Where it is 
intended to sow peas in the orchard for green manuring, the work should 
be taken in hand at once, as it is very necessary that the peas should be 
sown as early as possible, to give them*a good start before the cold weather- 
sets in; an application of superphosphate, at the rate 2 cwt. per acre, wil! 
assist .them to make a good start. IManure of all kinds should be saved and' 
applied to the orchard during winter as a top-dressing; road scrapings and 
soil of any kind ail help to keep the orchard productive. This cannot be 
too often impressed upon orchardists, as where manuring is neglected the 
orchard soons begins to suffer. 

In preparing land for new orchards, the ground should be ploughed at 
least 6 to 8 inches deep, and where the sub soil is of a stiff and retentive 
nature, it should also be broken up wdth a sub soil plough, a good bed is 
thus prepared for planting the young trees, and it is wise to go to a little- 
extra trouble in bringing the land to a good tilth, as the trees start away 
strong, and make a good growdh the first season; whereas if the ground 
has been badly prepared the young trees make a weakly growth, and it 
takes years before they: become vigorous. 

Finish planting citrus fruits by the end of May, as the ground will soon 
be getting too cold for them to root. If unable to finish planting then, it 
will be better to hold them over till the early spring, when the planting can 
be completed. Plantations of strawberries, raspberries, gooseberries, and 
other small fruits should now be made. Of all the new kinds of straw¬ 
berries that have been tried during the past thirty years, none of them have- 
superseded the old variety, La Marguerite,• which still holds its own as the 
best market strawberry. In gooseberries, Roaring Lion, Crown Bob, and 
Whinham’s Industry, are the best for market purposes. Those who wish a 
few of the very large varieties should plant Antagonistw^hite. Leveller yellow, 
London red, Stockweii green, Red Robin, and Ostrich white, these are the- 
largest gooseberries grown. Ostrich is also a good .variety to plant largely, 
as it is a strong grower, of large size, and crops well. 

The codlin moth bandages should now be removed from the trees and' 
sctalded, dried, and then put away till next year. Advantage should be¬ 
taken of every opportunity _ to scrape .the loose bark from the trunk and 
limbs of trees in old orchards. This is work that should not be neglected, 
as every grub destroyed now means a considerable diminution in those left 
to breed from in the spring. 
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GARDEN NOTES» 


By J, Cronin, Inspccior Vegetation Diseases Acts. 


Flower Garden. 

The usual routine winter work of pruning, manuring, digging, and 
planting may be started during May. The weather during the past three 
months having been warm and dry, will probably produce a deal of growth 
in some plants now that the dry spell is broken, and it is better in such 
cases to wait until the plants have ceased to make growth before pruning 
them. Depriving a plant of the bulk of its head and foliage while the 
roots are still active has,, undoubtedly, an injurious effect on it, and is 
one of the reasons why poor, unhealthy plants are often seen in gardens. 

Judicious thinning of shrubs, &c., should be practised; thinning of 
the top branches especially has the effect of saving the lower branches and 
shoots. A well arranged system of branches is as necessary in an ever¬ 
green shrub or tree as in a deciduous fruit tree; any formality that may 
appear after pruning soon disappears Avhen growth again follows, while 
the fact of the lower branches having more light and food will keep them 
vigorous and healthy. This thinning is especially necessary where plants 
are crowded together, to enable light to penetrate to all parts, for leaves 
or branches hidden where light cannot enter soon lose their power to absorb 
nourishment from the atmosphere, or to elaborate the sap. Strong upright 
shoots, growing in excess of other parts of the plant, should be entirely 
removed, leaving as far as possible a well balanced plant, with shoots of 
even size growing at the same angle from the perpendicular. The only 
exception is where the bulk of the plant has become feeble and unhealthy, 
when all should be removed except the strong shoots, from which the future 
head will be formed. 

Beds and borders, where established plants are growing, should have 
a dressing of manure dug into them, according to the requirements of the 
plants and the character of the soil. As far as possible, garden soil should 
be brought to the nature of a fairly friable loam, working sand, 'manure 
(containing plenty of litter), ashes, &c., in heavy soils, and clay, cow 
manure, and the like, into thosp of a sandy nature. A dressing of lime 
has a beneficial effect, on heavy soils especially, and in addition to its 
action on soils, is valuable as a manure. It should be applied as fresh as 
possible. 

Where roses are to be planted, the soil should be deeply worked and 
manured; where the soil is light, clay should be added in liberal quantities, 
the rose needing a heavy soil to grow well. A few varieties thtit have been 
offered for sale during the past two seasons, and are well worthy of general 
cultivation, are:—Mildred Grant,Frau Karl Druschki ” (the best 
white hybrid-perpetual, and possibly the best, white rose of any class), 

Lady Moyra Beauclerc,” Florence Pemberton,’’ ‘‘ Lady Roberts,” 

Alice Graham,” and ” Souvenir de Pierre Netting.” Very promising 
new kinds are:—Dean Hole,” Lacfy Ashtown.” “ Koningen Carola,” 

William Netting,” Mrs. David McKee,” and the single variety, Irish 
Engineer.” 

Dielytra spectaMlis (Bleeding Heart) is a deservedly popular plant, and 
for its peculiar heart shaped fidwers and hardiness is worthy of general cul¬ 
tivation. It may be divided during the winter months. Lily of the Valley 



iCo'Hvaliarpj- rdiijads) thrivi-s well in noo: and inav be more 

genem:!}- ciiltirated if a shady spoi is selected for its reception. It may 
be planted now. 

Bahda tubers sh'Culd' be lifted and srcrecl as soon as the tops have 
died od. V\ here it is desired lo have thenr ::i bloom in the spring, a number 
may be left in the ground. 


Ivitclien Garden. 

Stems of asparagus should be cut dawn, and a liberal supply of manure 
light!forked into the beds. Where it is intended to plant new beds, the 
ground should be deeply worked and manured, care being taken that the 
drainage is gccni- Asparagus thrives best in a light soil, so if the soil 
is heavy and close it should be made as friable as possible by the addition 
of ashes, &c. Ground should be prepared for planting various vegetable 
crops for spring a.nd summer use now, the more thoroughly the soil is 
worked and manured the better the results in season. Onions, potatoes, 
cabbages, ikc., ail require a deeply worked, rvell manured soil hlany 
market gardeners prefer to apply manure in autumn, in a comparatively 
fresh state, to assist in decomposing organic matters in the soil. Dressings 
of salt or lime have the same effect. Seeds of onion should be sown in 
beds for transidanting Liter, and should be kept free from weeds, &c. 

Ailsa Craig is a fine new onion, a famous show variety in England, 
and where tried here La-^ been found to thrive and keep ivell. 


GERMINATION TEST OF SEED WHEAT TREATED 
WITH FORMALIN. 


By JJ, JIcAlphie, Tegei^ablc PaikoL^ghi. 

Acting on the suggestion of the Director of Agriculture, I tested the 
effect of treatment with formalin on the germination of seed ivheat Dif¬ 
ferent strengths of formalin were employed for separate lots of wheat, con¬ 
sisting of 1,000 grains each, which were then germinated. The for¬ 
malin used was Schering^s, for which Messrs. Felton, Grimwade, and Co. 
are the sole wholesale agents, and it is done up in original bottles, price 
as. per Ib., or i6s. per gallon. 

The object of the experiment ivas to find out the most suitable strength 
of formalin, consistent with the proper germination of the grain. ^For 
this purpose, I started with a solution at the rate of i lb. of formalin in 
.40 gallons of water, gradually increasing this to i|, 2, 2|, and 3 lbs. 
respectively in the same amount of water. The wheat used was Rerraf, 
and six lots of 1,000 grains each were carefully counted out; one of the 
lots not being treated! was used as a check. Each of the dther five lots 
was steeped for fifteen minutes in its respective strength of solution, 
then allowed to and placed in moist flannel for gemination. Although 
I recommended steeping for ten minutes when treating seed ^ wheat on^a 
large scale, it was considered that with such a small quantity of grain 
the drying would take place so quickly that, in order to counterbalance this, 
the time allowed in contact with the formalin was longer. The check lot 
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was placed in water only for the same period of .time, then allowed to dry, 
and germinated like the others. The results are given in the accompanying 
table, and require but. little explanation. 

The effect of treatment with formalin on the germination of the seed 
is practically the same after nine days, for strengths of i, i|, and 2 lbs. 
io 40 gallons of water, with a slight check on the germination at first with 
strengths of i| and 2 lbs. Above 2 lbs. germination was much slower, 
but it was only 3 lbs. that really gave a low percentage of germination 
at the end of nine days, and this w^as partly due to mould, which appeared 
on the grains germinating so slowly. As far as this experiment goes, it 
shows that Schering's formalin, at a strength of i Ib. in 40 gallons of water, 
exercises no injurious influence upon the grain, and that' germination is at 
least equal to that of untreated grain. During the coming season, lots of 
1,000 grains of wheat, treated the same as above, wdll be sown in [he field, 
and the results of germination compared. 

Germination Test of Seed Wheat treated ivith Formalin, 


N-uniber Germinated per 1,000 in— 




I)sp. 


2 Days. 

3 Days. 

5 Days. 

U Dujs. 

'J Days. 

Check 




S30 

917 

944 

i 946 ; 

969 

1 lb. Formalin in 40 vals. water 

827 

908 

940 

94S 

964 

14 lbs. 

n 

// 

It 

798 

893 

930 

944 i 

963 

2 lbs. 

n 

It 

it 

714 

860 

936 

1 948 ' 

960 

2| lbs. 

u 

n 

tt 

514 

717 

915 

j 932 i 


3 lbs. 

n 

u 

tt 

1 480 

638 

749 

Til ' 

786 


^ # 


It has been decided to test, on a considerable scale, the practical value 
of treating seed-wheat with formalin for the prevention of rust, which has 
been reported as successful in other countries. For this purpose, it will 
be necessary to have small experimental plots in different districts of the 
State sown with treated seed-wheat for comparison with the farmer’s 
general crop, but more particularly with the same variety of wheat un¬ 
treated 'sown alongside. 

Agricultural societies who are willing to carry out the experiment will 
be supplied with 15-lb. parcels of seed-wheat treated by dipping in 
formalin, to be sown broadcast on one quarter of an acre, and the manure 
to be drilled in, in the usual way.” Where practicable the strip of land 
to be chosen should be on the west side of the paddock. Fifteen lbs. 
of the same variety untreated will also be sent, to be sown alongside of 
the other on the same day, broadcasted! and manured in exactly the same 
way. It is necessary that the samples be sown immediately on receipt. 
Such experiments, covering a wide area, will show the value of formalin 
as regards rust They have nothing whatever to do with testing the yield, 
but simply the effect of treatment of the seed in mitigating or preventing 
rust. The results, as compared with the check plot, and the general crop, 
will show how far this method of treatment is preventive, and whether the 
success said to be obtained in several countries in Europe will follow its 
use here. % 
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VICTORIAN WHEAT YIELD. 

By ir. McLean^ Government Statist. 

Considerable difficulty has been met with in framing an estimate of the 
wheat yield of the State for the season 1904-5. In August last yeaij after 
the sowing had been completed, having in view the estimated larger area 
under wheat, a good harvest was not unreasonably anticipated. Owing, 
however, to the exceptionally dry weather during September, an average 
approaching that of the previous year could not be expected, more especially 
in the ^lallee and Wimmera counties, from which we usually get the larger 
portion of our wheat ■ Fortunately, good rains fell in October, and had 
the effect of very much improving the harvest prospects in certain counties, 
but unfortunately these rains were too late to make much difference in 
others, especially Karkarooc, Tatchera, and Weeah. In framing the esti¬ 
mate, it was decided, therefore, to reject all returns received prior to 
October, and only to take into consideration the limited information re¬ 
ceived during the month. From this a yield of 21J million bushels 
wms estimated. Tlie remriis now to hand show that a yield of 21 million 
bushels is a certainty. The area of land under wheat in 1903-4, when a 
yield of 28| rniliioii bushels was obtained, wms 1,968,000 acres; for 1904-5 
the acreage is 2,271,000 acres, from which the yield, as stated, is 21 
million bushels. All the wdieat counties show increased area under cultiva¬ 
tion, with the exception of Lowmn and Borung, in the former of which 
there has been a reduction of 7,000, and in the latter of 45,000 acres. In 
Tatchera, notwithstanding an increased cultivation of 94,000 acres, there 
is, compared with the preceeding year, a falling off in yield of nearly 2 
million bushels. In Borung the falling off is about i| million bushels; in 
Karkarooc, with an increase in cultivation of 97,000 acres, the fall is 
million bushels; in hloira, witfi increased cultivation of 60,,000 acres, there 
is a fall to the extent of ij million bushels. All over the principal wffieat 
counties there is, notwithstanding increased cultivation, a large decline in 
yield, reducing the average from 14I to 91 bushels per acre. 

In those districts described in the table as Kemaining Counties,’^ the 
yield has been exceptionally heavy, averaging 15 bushels per acre, as against 
i6i bushels in 1903-4, the best season recorded for Victoria. The counties 
indicated as Remaining Counties ” are lying within easy distance of the 
mountain ranges, and receiving more than the average rainfall obtaining 
throughout the State. The principal of the remaining counties as regards 
wheat growing are Grant, 7,000 acres; Daihousie, 6,500 acres; Talbot, 
22,500 acres; Ripon, 55,000 acres; Delatke, 10,000 acres; and Bogong, 
35,000 acres. The county of Ripon, under the present rate of progress, 
will soon have to be reckoned amongst the wheat growing counties. In 
1900-1,; 168,300 bushels came from that county; in 1903-4, 591,000 
bushels; and- in 1904-5, 907,000 bushels. 

The estimated area of land sowm for wheaten hay in 1904 was 200,673 
acres, as against 135,941 acres in 1903. 

The total stock of old wheat and its equivalent in flour on hand on 31st 
December, 1904, was 2,610,000 bushels, which, together with the yield of 
"The harvest, gives a total of about 23,610,000 bushels. ^Allowing 1,800,00a 
’ bushels for seed, and 6,500,000 bushels for consumption, there should be 
at least 15J'million bushels for export. Full particulars are shown on the 
accompanying table. ’ 
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RETURN (PRELIMINARY) SHOMMNG WHEAT YIELDS EOR THE SEASONS 

1904-5 AND 1903-4. 


Counties Geographically 
Arranged. 

i 

Area in Acres. j 

i 

Produce in Bushels. | 

Average per Acre 
in Bushels. 

1904-5. 

1903-4. 


904-5. i 

1903-4. 

1904-5. 

1903-4. 

Lowan 

140,695 

147,188 

L 

585,152 ’ 

1,982,825 

11*27 

13'47 

Boning 

378,982 

424,224 

4 

124,904 

5,800,568 

10*88 

13*67 

Kara Kara ... 

122,111 

109,413 

1 

527,268 

1,747,420 

12*51 

15*97 

TTeeah 

20,756 

19,788 


149,876 

245,206 

7*22 

12-39 

Karkarooc ... 

359.976 

262,963 

I 

337,766 

2,830,194 

372 

10*76 

Tatchera 

-542,022 

^45>7i3 


144,03s 

2,945,289 

3*34 

11*99 

Oimhower ... 

43)555 

36,687 


380,963 

S33.+06 

875 

14-54 

Oladstoiie ... ... i 

107,534 

93,021 

I 

325,632 

1,551,823 

12*33 

i6*68 

Bendigo 

110,305 

93)575 

I 

491,104 

1,735,104 

13-52 

iS'54 

Rodney 

131.231 

1 122,471 

I 

,635,986 

1 2,130,836 

12-47 

17-40 

Moira 

352,928 

1 292,888 

3 

,809,724 

1 5,031,670 

10*79 

17*18 

Remaining Counties ... 

161,751 

[ 120,658 

2 

,432,253 

j 1,99^,238 

15*04 

16*50 

Out for grain 

Cut for hay 

Total 

2,271,846 

135,941 

! 1.968,599 

1 200,673 


i - 

1 



2,407,787 

1 2,169,272 

20,944,666 

j28,525.379 

9*22 

14*49 


NoTE.—Returns from about 4 per cent, of the farms are still due, but in these cases the area and 
produce have been estimated on the basis of those already returned. The estimate of the total yield in 
the State made last November, was 21,299,800 bushels. 


RETURN OE STOCKS OF OLX> WHEAT ANT) FLOUR ON HAND ON 
31ST DECEMBER, 1904. 


Equivalent in 
Bushels of Wheat. 


On Railway Premises 

In Mills and Stores adjacent to Railways ... 
In other Mills and Stores 
On Farms 

On vessels not cleared 


Less New Wheat consumed in the form of flour prior to 31 st December, 

2904 - ••• .,. 


Total 


,196,700 

i,z69,2Sz 

586,243 

428,578 

162,8x5 


2,643,618 


335 74-0 
2,609,878 


Note.— Twelve mouths previously the stock of old wheat on hand was 173,708 bushels. 



Wheat ground,! 

Flour made, j 

Bush, of Wheat 


Bushels. ! 

i 

Tons. j 

per Ton of FIcmr. 

Wheat ground into flour, 1903 ... 

5,762,849 ! 

115,368 i 

49*95 

,, ,, ,, ^ 9°4 

9,992,796 ! 

200,845 ; 

49*25 
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MODERN BEE FARMING IN VICTORIA. 

By R, Beulme, President Victorian AfiaristJ Association. 

Part II.—Hives. 

Having decided upon the district and selected .the site for the apiary, 
hives are the first requirement The hive most generally in use is the 
eight-frame Langstroth. There are, however, some apiarists who prefer 
the ten-frame Langstroth, and others who use a modified form of the 
Heddon hive. 

The eight-frame Langstroth, as shown in Fig. i, is made of |-inch 
shelving, pine, or Californian redwood. It measures 20 inches by 13J in. 
outside, and is 9I inches deep, giving an inside measurement of i8j x 12^ 
X 9 1 in. The end pieces are rebated inside to a distance of | inches down 
and I inch into the thickness of the board. On to the shoulder of this re¬ 
bate is nailed a runner of folded tin so as to project inch above the lower 
edge. The purpose of this metal runner, upon which the top bars of the 
frames rest, is to reduce the surface of contact to a minimum and thus 
prevent the crushing of bees in moving frames and the gluing of the ends 
of frames on to the rebate by the bees. In this hive body eight of either 
of the two kinds of frames, the loose hanging or a self spacing frame, may 
be used. The outer dimensions of both are identical, viz., 17I in. x 9^ in., 
with a top bar igj- inch, but while in the case of the loose or Simplicity 
frame, top, and side, and bottom bars are of the same width, that is, f inch 
(which is the thickness of a normal brood comb), the seif spacing frame 
has side bars if in. wide all the way dowm, making a closed end frame or 
partly closed, as in the Hoffmann frame. Or the side bar is in. wide, 
and the i§ in. spacing is obtained by means of spacing nails or staples driven 
into the edge of the side bar so as to project J inch. The thickness of the 
bars of the Simplicity frame is—^top bar, | or | in., reduced to | in. at the 
projecting ends; side bars, f to 7-16 in. 5 bottom bar, J (to | in. In rhe 
Hoffmann frame the thickness and width vary with different manufac¬ 
turers, American frames having a top bar ij in. wide by.| in. thick, while 
some of local manufacture are in. x f in., or | in.,, or even § in. wide 
by I in. thick. The bottom bar is f in. wide by J in. thick in ail the 
different makes. Each of these different frames has its advantages and its 
drawbacks,, of which! it is well to be aware before making a choice. 

Taking the Simplicity frame first, it is the cheapest kind of frame 
and the easiest when uncapping combs for extracting; but it requires spac¬ 
ing by eye or touch every time combs are handled, and has to be secured 
by some means whenever colonies of bees are shifted. The large spaces 
between the side bars are often built in with cornb by the bees. The 
American Hoffmann frames with wide and thick top bars reduce the bracing 
together of different sets of combs to a minimum. The frames are always 
correctly spaced and require no fastenings when moving bees. They are, 
however, rather difficult to uncap as the wood projects beyond the comb 
'on three sides of the frame. They are glued together with propolis by 
the bees at the points of contact of the side bars, and are also apt to crush 
bees when pushing them together. The thick top bar also reduces the comb 
^rface of the frame. Narrow top bar Hoffmann frames differ from the 
former only in that there is less difficulty in uncapping combs, a larger 
surface of comb; but, on the other hand, more liability to burr and brace 
combs. ■ ' ' '' 
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To avoid as far as possible the drawbacks of the different styles of 
frame, a number of apiarists, including the writer, have adopted a frame 
which, while self spacing, a’i'-oids the difficulty in uncapping, the crushing 
of bees bet’iveen side bars, and the propolising of the same by the 
bees, while also doing away with the building of comb between ends of 
frames. This frame has a top bar f in. wide by | in. or f in .} bottom bar, 
f in. wide, 5-16 in. or | in. thick, side bars in. wide and 7-16 in. thick. 
In uncapping combs a honey knife 12 inches long is used, the top and 
bottom bars of frame S8r\nng as a guide and rest, and if the combs are 
as straight and even as they should be, one side of the comb may be 
uncapped at one cut In the case of Hoffmann frames the knife has to be 
used free handed, requiring a steady hand and some skill. The baskets 
of the honey extractor also have to be moulded to receive the projecting 
Side of the top bar, otherwise combs will break up when extracting dense 
honey. With this new frame the whole surface of the comb, as well as the 
top bar, rest flat against the wire netting of the comb basket, enabling the 
extractor to be driven at a greater speed without breakage of combs. Another 
advantage of this frame is that it is as plain as a Simplicity with only the 
additional widths of f inch in the side bars, while also possessing the self- 
spacing feature of the Hoffmann without its liability of crushing bees and 
propolising of joints. The spacing is obtained by means of nails or 
staples driven into the side bars, leaving a space of J inch between. There 
is still some objection remaining to the projecting space nails, or staples, 
and their liability to catch in the comb baskets of the extractor, as well as 
the possibility of running up against them with the uncapping knife. These 
objections can, however, be almost entirely overcome by making the frame 
so that the side bar projection and spacing are on one side of the frame 
at one end, and at the opposite side at the other end (see Fig. 4.) This 
leaves the comb an even surface all over, excepting one side bar on each 
side projecting ^ inch, against which the uncapping knife stops, and which 
rests on the edge of the comb basket of the extractor when inserting the 
frames. The side bars coming within J inch of each other, when frames 
are in position in :the hive, the space is too small for comb to be built 
through to the wall of the hive, and too large to be filled with propolis. 
To make this advantage clearer to the uninitiated, I may state that bees 
will usually build comb into any space wider than | inch, directly connect¬ 
ing with the spaces between the combs, and fill up with propolis or wax 
any opening less than 3-16 inch wide. 

The frame as described still has the draw^back of burr or brace combs, 
owing to the narrow (f-inch) bars being built on and between top bars } 
blit this cannot be avoided without sacrificing the advantage of easy un¬ 
capping and extracting. 

The easy manipulation of colonies, convenience in shifting, building of 
straight, even combs, and safety of bees from crushing, depend upon the 
selection of the most suitable frame, and I have no hesitation in recom¬ 
mending a self spacing frame similar to the one .described, which fulfils 
these requirements. 
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IXPEMMENTAL WORK OF THE DEPARTMENT OF 

AGRICULTURE, 

^ The experimental work carried on by the Department during 1905 com¬ 
prises thirty 10-acre fields of wheat in the northern areas, which have 
■already been sown. In the central and southern districts a number of 
5-acre plots for general cultivation experiments are required; lo-acre areas 
in both the northern and southern districts will be'utilked, with a view of 
improving the natural grazing qualities of the land*. Agricultural and 
other societies wishing to co-operate with the Department in carrying out 
these experiments are requested to communicate with the Secretary for 
Agriculture at an early date. Crops on the 5-acre plots will be modified 
according to the district. The grazing areas should represent the average 
qualities of the soil of the district, and be securely fenced, so that the 
■cattle may be kept out of them whenever it is desired to do so. It is pro¬ 
posed to carry on these experiments on the same plots for the next five or 
six years. The Department wdll supply the seeds and manures, and plant 
the crop, while the farmer will have the produce in return for the use and 
cultivation of the land. 

The following is the draft agreement between the Department and farmers 
willing to co-operate in carrying out experimental forage and other tests over 
.a term of five years : — 

1. The term to commence from the date of sowing of the first crop. 

2 . The farmer undertakes— 

(a) To provide an area of, approximately, 5 ^ acres, which will allow of an 
area of 5 clear acres, and leave a margin of ii feet on all sides, for 
headlands. 

{b) To provide the land rent free for a term of five years, and to fence the 
same in such a manner as to prevent injury by stock j and also to pro¬ 
vide at the required times teams, implements, and labour for the 
ploughing, preparation, sowing, and after cultivation of the ground 
and the harvesting of the crops. 

(c) The preparation of the land in such a manner as will prove satisfactory 
to the officers of the Department. 

{d) To make provision, should he rent or sell the farm during the term, with 
the lessee or purchaser to continue the experiment under the same con¬ 
dition as accepted by himself. 

(g) To remove the drill or other implement or material, if required, to and 
from the nearest railway station or farm, 

(/) To provide, if required, farm manure. 

{g) To provide accommodation for field officers when required, and to be 
remunerated for the same at ordinary lodginghouse rates. 

3 . The farmer will receive all the crops grown on the area, with the exception of 
•such" quantities of seed as may be required for seeding purposes of the same land the 
following year. 

4 . The Department will undertake to provide the necessary artificial manures, pegs, 
and variety seeds free of cost, 

5 . The Department will provide an officer to select and lay out a suitable area, 
to assist in sowing the crops, and in the harvesting of the same. 
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THE VALUE OF CO-OPERATION TO FARMERS. 

^Ir. Erik Givskov contributes to the ‘‘ Co-C'perative Wholesale Society 
Annual a comprehensive article on Co-cperation in Denmark/’ more par¬ 
ticularly with reference to agriculture. When it is remembered that the 
whole of the population of Denmark is hardly 2,500,000, or, say, 500,000 
families, the early efforts of the educators forty years ago will be more fully 
appreciated. Over the whole of Denmark now there is spread a network of 
co-operative societies, which have produced enormous economic benefits. Not 
the least noteworthy saving is effected" by the freeing of the farmers from 
the necessity of themselves going to market every time they have^some little 
produce to sell, or to the towns every time there is some little thing to buy. 
Moreover, these societies have been effective in teaching the people the ini' 
port ant advantages, bnith moral and pecuniary, to be derived from .the habit 
of paying cash and dispensing as much as possible with the expensive credit 
system,. 

Practically the whole of the butter manufactured in Denmark is made on 
the co-operative system. In a country less than half the size of Ireland, there 
were, on ist January, 1904, no fewer than 1,057 co-operative dairies, with 
150,000 members, in which the quantity of milk annually treated amounted 
to 4,310,000,000 lbs., or about 431,000,000 gallons. In addition to these 
co-operative dairies, there were also 188 dairies in which the co-operative 
idea had been so far realized that the milk of a whole district was treated 
in common, though only after it had been sold to the dairy proprietor.^ At 
the same time, the number of dairies belonging to^and treating exclusively 
the milk of a single big farm has been reduced to sixty-three, so that it will 
be seen to what an extent the co-operative idea has permeated the minds of 
the Danish farmers, and that within a short period of twenty-two years. In 
1881, surplus export of butter from Denmark amounted only to about 
j;£i,ooo,ooo, in 1889 it had increased to about ;£35000,000, in 1899, to 
about ;£6,ooo,ooo; and in 1902, to ;£7,ooo,ooo. The growth will be seen 
to be tremendous. The total import of butter into England from Denmark 
is as follows: — 


Year. 


lbs. 


£ 

1899 


145,2 00,,000 

... 

7,500,000 

1900 


150,900,000 


8,000,000 

1901 

... 

162,100,000 


9,000,000 

1902 


172,900,000 


9,250,000 

1903 

... 

176,800,000 


9,550,000 


This increase means that Denmark, which in 1902 undertook to supply 
42*9 pet cent, of the butter market imported into England, and in return 
received 45.3 per cent, of the total amount paid by England, in 1903 sup¬ 
plied 43.4 per cent, of the butter, and received 46‘8 per cent, of the total 
value, or very nearly half the amount paid bv England for foreign butter. 
The 4,310,000,000 lbs. of milk in 1903 produced about 163,000,000 lbs. of 
butter, of the value of ;^8,5oo,ooo. The high reputation of Danish butter 
is undoubtedly d\ie to the very high degree of cleanliness observed in every 
stage of its manufacture .—(The Agrictiliural World, 25th Februar}^., 1905.) 
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Rainfall in “Victoria. 

Months of February and March, 1905 . 


Bf] P. Baracthi^ Governviezit Astronomer. 


Areas. 

jjl{ 

? - 3 ** 

Sra.siu\um Fill j-ucrirdvid vritliisi lmcU 
Area 

(luriagFebnurj', llKSa. 

<1 ■= 

^ 2 

^ p Z 
^3 J'S - i 

1 3 S 

M.ixinium FaU rectutol withia e;icli 
Area 

durii)" March, 1M3. 

A 

iuoiies. 

0.4-2 

inches. 

0-20 

inches 

0*60 at Beulah 

inches. 

0*10 

inches. 

0*86 

inches. 

0*18 at Mildiira 

B 

0 '.">7 

0*27 

0*84 !r Horsham 

0*10 

0*88 

0*44 fi Miirtoa 

c 

l"2d 

0-59 

1*59 n Koroit 

0*42 

1*33 

0*9*2 ft Panmiire 

D 

1-40 

0-S5 

1‘78 ;/ Pdvernook, 

0*75 

1*65 

1 *03 ff Cape Otway 

E 

0*86 

0*51 

Princetown 

1*12 n Kow Swamq) and 

0-07 

1 T6 

0*26 ff Kerang 

1 

F i 

0-56 

1*07 

Kerang 

1*00 ff Benalla 

j 

0*40 

1*57 

0*77 ft Rutherglen 

F’ 1 

0-84 

1 0*94 

1T3 ff Alexandra 

0*32 

i 1*72 

0*54 rr Yen 

F^ 1 

: 0-40 

2*06 

0*53 If Wodonga 

0*59 

: 2*64 

1*13 n Yaekandandah 

(r ' 

0 -8B 

0*64 ! 

1 1Tb n Bendigo 

0*27 

i 1.48 

0*58 u Kynebon 

H 

i'41 

1*14 ’ 

1*4.“> ff Daylesford 

0*86 

! 1*93 

1*44 t! Kilmore 

I 

1 -19 

0*99 

1*83 Melbourne 

0*49 

i 1*69 

0*96 n Melbourne 


1-48 

1*31 

1'60 ff Cape Schanck ... 

1*73 

: 2*22 

2*02 rr Granbville 

K 

1 *55 

1*89 

3‘28 rr Warburton 

1 T2 

2*51 

1*70 n Warburton 

L 

•2-03 

1*84 

3*93 /r Brutlien 

0*40 

! 2*07 

1*29 rr Alberton 

M 

— 

3*32 

2*00 /r Gabo 

1 — 1 

' 2*74 

1*23 rr Gabo 


SUBDIVISIONAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTON OF RAINFALL. 

A. North-west—Mallee country, including the counties o£ Millewa, Taila, Weeah, 

and Karkarooc. 

B. Central West—Including the counties of Lowan and Boiung. 

C. Western Districts—Including the counties of Follett, Dundas, western half of 

Ripon and Hampden, 

D. South-western Districts and West Coast—Including the counties of Normanby, 

Villiers, Heytesbury, and Pohvarth. 

E. Northern Country—Including the counties of Tatchera and Gunbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Fi. Central North—Including the county of Anglesey, the west and northern parts of 
the county of Delatite, the extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

Fa. Upper Murray—Districts from Wodonga to Towong. 

G. Central Districts North of Dividing Ranges—Including counties of Talbot and 

Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the county of Rodney. 

H. Central Highlands and Ranges from Ararat to Kilmore. 

I. South Central Districts on the west and north side of Port Phillip Bay—Includ- 

^ ing the counties of Grant, Grenville, and Bouxke, and the eastern parts of 
the counties of Hampden and Ripon. 

Ii. South Central Districts east of Port Phillip Bay, &c.—Including the counties of 
Mornington and Evelyn. 

K. Regions of Heaviest Rainfall—Including all the mountainous Eastern Districts, 
and South Gippsland. 

L* South-eastern Districts—Gippsland, and counties on the New South Wales Border. 
M. Extreme East Coast. 
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STATISTICS. 


PEEISHABLB AND EEOZBN PEODUCE. 
Exports for the Months of Febbuaet and March, 1905 and 1904 

RESPECTIVELY. 


Description of Produce. j 

February. 

March. 

1905. 1 1904. 

. . -.it__ 

^ 1905. 

1904. 

Blitter 

1 

... lbs. 

% 

1,988,420 1 2,852,592 

2,187,140 

3,999,136 

Cheese 

... tt j 

73,680 : 66,720 

83,5*20 

98,400 

Ham and Bacon 

... ir 1 

127,920 ; 95,280 

151,920 

135,840 

Milk and Cream 

... cases i 

1,020 1 1,372 

677 

966 

Roiilti*y 

... head 

1,500 ! 1,862 

8,265 

1,050 

Eggs... 

... doiseii 

1,692 ^ 4,484 i 

1,608 

2,034 

Rabbits and Hares 

pairs 

305,652 i 182,720 

' 705,072 

198,960 

Mutton and Lamb 

carcasses 

27,563 ! 6,189 

1 11,959 

2,093 

Beef... 

...quarters 

393 ! 396 

1 626 

276 

Veal... 

carcasses 

873 ; 503 

1 582 

163 

Pork... 

... rf 

121 i 60 

1 154 

8 

Fruit 

oases 

21,939 j 9,438 

i 37,161 

45,294 

ff Pulp 

... n 

4,527 ' 15,862 

i. 26 

4,084 


R. CROWE. 


Deliveries from the Government Cool Stores for the Months of 
February and March, J90o and 1904 respectively. 


i 

i 

Description of Produce. i 

February. 

March. 

1905. 

j 1904. 

1905. 

1904. 

Butter 

i 

... lbs. 

1,290,184 

2,040,360 

1,027,824 

2,048,536 

Milk and,Cream 

... cases j 

489 

510 

196 

557 

Poultry 

bead | 

966 

14S 

2,043 

525 

Eggs. 

... do2en 1 

984 

1,432 

3,865 

4,055 

Rabbits and Hares 

... pairs ' 

250,224 

178,303 

172,236 

145,260 

Mutton and Lamb 

carcasses i 

10,392 

783 

1,290 

621 

Beef... 

...quarters: 

309 

12 

41 

40 

Teal... 

carcasses 

46 ! 

246 

; 41 

105 

Pork.., 

... // ! 

104 i 

38 

147 


Fruit 

... cases 

lOO i 

2,555 

1,285 

L980 

ft Palp 

n i 

! 

! 717 


313 

.Siinclrie'S 

... lbs. 

ll’504 j 

! 

14,066 i 

i i 

25;22i 

7,577 


R. CROW^E. 
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Aerivals li? Melboubne of Butter and Butter ex Cream in Tons net from the 
Different Districts of the State for the last 13 months, as Gonipared with the 
previous corresponding Months. 


Months. 

Total. 

N. Eastern. 

Northern. 

Gippsland. 

w. & s. 

Western. 

1004. 

1903. 

1904. 

1903. 

10C4. 

1903. 

1904. 

1903. 

1904. 

1903. 

March .. 

2,033 

1,3711 

316 

113 

156 

27 

938 

7401 

623 

49l7r 

April 

1,167 

9101- 

156 

140 

77 

141 

5S0 

443 

354 

313 

Mav 

930 

714 

119 

137 

29 

14 

466 

354 

316 

209 

June 

5861- 


105V 

118 

29 

131 

239 

213 

222 

251 

July .. 

5271 

5611 

111 

106 

53 

16} 

134} 

179 

229 

2f30 

August .. 

1,0631 

641 

300 

163 

1521 

33 

1701- 

122 

440} 

323 

September .. ! 

l,594y 

1,2SS 

509 

323=} 

272 

S7} 

427} 

317 

386 

560 

October .. 

2,954 

2,122 

732 

439 

392 

174 

■ 807 

697 

1,023 

S12 

November 

4,079 

2,750 

926 J 

622 

4S0 

2id 

1,357 

943 

1,315} 

9S4 

December 

3,594 

2,756 ■ 

705 

52S 

334 

194 . 

1,356 

1,026 

1,199 

1,008 


! 

1905. 

1904. 

1905. 

1904. 1 

1 1905. : 

i 

i i 

1 1904. ! 

1905. : 

1 

1904. 

1905. 

1904. 

J anuaiy.. 

2,549 

2,220 

490 ' 

403 

223 

i 150 ' 

1,072 ‘ 

917 

704 

750 

Februiu-y 

1,559 

2,047 

2371 

1 407 

109} 

I 170 ! 

1 776 

S44 

430 

626 

March .. 

1,205 

2,033 

133 

i 

316 

81 

1 156 j 

1 665 

93S 

. 320 

623 


B. CBOWE. 


Fruit, Plants, and Bnlbs. 

Exports to Australian States and Xew Zealand, Inspected during the months of 
February and March, 1905. 


Fkuit. 

Cases or Pack.^.ges Ixsi'Ected. 

Certificates Given. 

February. 1 

March. 

February. 

March, 

Apples 

3,830 

8,170 

110 

134 

Apricots ... 

138 


10 


Bananas ... 

1,454 

i,i.8i 

126 

140 

Cucumbers 

46 

07 

23 

20 

Figs 

12 

1 

7 

1 

Crapes 

1,387 

1,592 

09 

100 

Lenaons ... 

857 

505 

55 

63 

Melons 

4 

10 

3 

7 

Mixed Fruits 


48 


3 

Nectarines 

58 

20 

31 

12 

Oranges ... ... ... i 

656 

307 

61 

47 

Passion Fruit ... ... 

194 

100 

21 

21 

Peaches .. ... ... 

•2,108 

2,181 

! 104 

92 

Pears ... ... ' 

12,558 

13,890 

149 

159 

Pineapples 

1 457 

737 

TO 

72 

Plums 

3,985 

1,388 

95 

47 

Q,umce.s ... 

13 

223 

5 

14 

Tomatoes... 

273 

48 

46 

3 

Total Cases Fruit 

1 28,030 

30,547 

1,021 

941 

Bulbs ... 

1 3 

4 

3 

3 

Plants ... 

! 3 

t 

3 

5 

Totals 

28,042 

30,558 

1,027 

949 
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Exports of Fruit lie^^ond the Australian Common wealth and New Zealand for season 
1905 (to 31st March, 1905, only). 


Destination, 

Apples. 

Pears. 

Totals. 


Cases. 

Cases. 

Gases. 

United Kingdom 

33,707 

2,450 

36,163 

German V ... 

4,SI1 

13 

4,854 

South Africa 

1,050 


1,050 

Java 

434 

42 

476 

Belgium 

300 1 


! 300 

Malay Peninsula 

140 

’ 4 

, 144 

India 

30 


I 30 

China 

5 


1 5 

Totals 

40,507 

2,515 

43,022 


J. G- TURNER, 
hwpectoT y^gdaJioii Dmam Atis, 









PEACTICAL GUIDE TO DAIRYING, 

By B, T. Archer and P, J. Carroll^ Dairy Supervisors. 

X-^INTEODUCTIOlSr, 

A few points to be considered in the taking up of land are its closeness 
to markets, accessibility to roads or railways, and its genera] suitability fur 
the purpose tor which it is intended to be used. There must be a suffciency 
of the area suitable for cultivation purposes. A portion, at least, should 
consist of slightly rising ground, so as to provide a dry camping place in 
winter for the stock, A high dry position with proper drainage is essential 
for the settlers dwelling and farm buildings. 

Preparation of the Land, 

Assuming the land selected is forest land, the first thing to be done is 
to set about ridding it of undergrowth and timber, as far as practicable, 
in order to enable the selector to put it under grass. To a great extent, he 
must be guided by the nature of the country, and the vegetation growing 
thereon. As a rule, the experience of earlier settlers will be the best 
guide. 

Clearing Scrub. 

To get the best results, all timber that is not fit for splitting or milling 
should be ring-barked from twelve months to three years before cutting 
the scrub, during' which time the bark and a lot of the small branches will 
be in a fit state to burn, and will be got rid of when the scrub is burnt, 
and save many pounds' worth of labour and grass seed in years to come. 
It will be necessary, however, to cut and burn a portion of the scrub as 
soon as possession is obtained, so that some may be put under grass for a 
small dairy herd, to provide returns at an early date. It is best lo start 
cutting the scrub at the north end, if the aspect is lb the north, and lav it 
all one Avay, so that it will lie close to the ground. It should be cut less 
than a foot from thT ground for the same reason, and also that the stumps 
will not be high enough to be a trouble after the burn. Saplings up to 
from 2 to 3 feet should be cut, and occasionally one may be laid across 
the scrub to press it down low to the ground. The closer to the ground, 
the better will be the burn, often to saving of pounds per acre in picking 
up. All saplings that are off the ground should be lopped. Heavy scrub 
should be cut at least four months before burning. IMarcli is the mtjnth 
fixed by law for burning; a hot north-wind day is the best time to light 
the fire. The scrub and ground should be thoroughly dry, so that the 
leaves will carry the fire. As soon as convenient after burning, the timber 
still remaining unburnt should be cut into convenient lengths for handling, 
piled into heaps, and burnt. • 

Sowing Grass Seed. 

After the burn, in the autumn is the best time to sow the grass, and 
the ashes make a splendid seed-bed. The best grasses to sow are a mixture 
of rye-grass (perennial) 15 lbs.; cocksfoot, 15 lbs.; foxtail, 2 lbs.; timothy, 
2 lbs.; cow grass, i lb.; white clover, i lb.; hicerne, 5 lbs. ; alsike, i ib.; 

4141. 
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crested dogstai'I, i ]L». This mixture will cost about 20s* per 
acre. In swampy land, the best of all is strawberry clover, roo,ts 
planted 3 feet apart each way. Lucerne and prairie grass are the two 
most valuable of grasses; but these must be sown in paddocks after 
subdivision, as fhey will not stand grazing too closely, and must be spelled 
regularly, or will be eaten out alrogeiher. and thev will not succeed every¬ 
where. 

Stovung Out. 

When preparing land fur cultivation, the cheapest and best means 
of getting rid of stumps is by what is called stoving out. The earth is 
cleared away round the foot of the stump, a layer of small wood placed 
close all round to the depth of about a foot or 18 inches, then covered 
with the turf and earth in such a way, if possible, to prevent it falling in 
after the small wood is burnt up from underneath. The small wood is 
lighted, and wdren properly started, crwer the fire over entirely, keep it from 
breaking out, and the stump will smoulder away. 

Subdivision. 

One-fourth or one-fifth of the area should be set apart for cultivation to 
raise fodder crops for summer and winter feeding. The remaining portion 
should be farther subdivided to enable a change of pasture to be given the 
cows frequently. Close grazing and confinement to the one pasture has a 
tendency to sourness or staleness, or makes the land wdiat may be termed 
cow-sick. It may not be found convenient at the commencement to go 
to the full extent in this direction, but the grazing land should at least 
be divided into two paddocks. Dairy co^vs appreciate a change of pas¬ 
ture frequently. The gras.s also benefits, as it gets a chance to become 
better established and sweetened. A small paddock of one or two acres 
shriiild he fenced in for calves, and another for pigs, convenient to the 
milking shed. These paddocks may be laid down either in lucerne or clover, 
and shelter sheds, with dry warm bedding, provided. 

II,-BEEEDING, FEEDING, ANB' MANAGEMENT 

OE CATTLE, 

We have now arrived at a stage when the advice tendered may be ap- 
-plied to the settler who is taking land that is already cleared, as well as 
to the selector. One of the greatest' mistakes made by inexperienced 
settlers is the practice’of overstocking. ‘ Twenty cows tvell fed tvill pro* 
cltice' as much butter as thirty cows half-fed, and with only two-thirds of the 
labour in milking apd tending. The point to be considered is what quan¬ 
tity of foddetj either grass or other fodder crops, wdll an acre of the land 
in f|iiestiort grow in the year. Good land, similar to the best Western Dis¬ 
trict, will, it is said, carry a cow to the acre. The amount of grass re¬ 
quired to keep a co\y for one year is estimated at about twenty tons, in¬ 
cluding waste. It is, Mierefore, safe to assume that this is the amount of 
grass growm on an acre of the land mentioned for one year. It would 
not, however, be safe to slock a farm to this extent and depend on pas¬ 
tures alone. The yield of fodder per acre can be considerably 
increased by growing maize and other heavy yielding crops, in consequence 
of m’hich the carrying capacity would be increased. It is wiser to have 
loo few than too many cows, and to have only the best procurable. 
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Selection of Dairy Stock, 

It will generally be foimcl advisable to commence by buying the whole 
herd of a dairyman who is ^giving up dairying. Where this can be done 
there is a great saving in time and expense, besides guaranteeing at least 
a proportion of good cows. Failing this, buy springing heifers from a 
noted dairyman. Wherever possible, good cows should he procured. Buy¬ 
ing indiscriminately in the public yards is not the way to build up a good 
herd. One good cow is better than three bad ones, hence the necessity 
of procuring the best cows possible, ^ no matter at wiiat price. If it is 
compulsory to buy the cows for stocking at the public sales, the following 
descriptions may be found useful to the inexperienced. External appear¬ 
ances, however, are not always infallible, but will help to some extent. 

General Appearance of Cow. 

Head carried well up, and set on a fine fiat neck, moderately thin 
through the shoulders, deep body, well sprung ribs set wide apart, 
good length of body, large barrel showing plenty of room for digestive 
organs and a capacity for consuming a large amount of food, a 
lean back and broad hips or w*edge-shapecl conformation. The cow should 
lie of a quiet disposition, submitting kindly to handling of teats and udder. 
Udder should be proportionately large to the size of the animal, not fleshy ; 
teats of a medium size, and squarely set on the udder ; milk veins promi¬ 
nent, and running well forward, terminating in large milk wells. A good 
constitution, and freedom from all evidence of disease or unsoundness are 
points of considerable importance. The Babcock test and scales are the 
settler’s friends, bv means of which he can readily determine the value of 
the individual cow of his herd. 

Selecting a Bull. 

A great deal of the settler’s attention should be given to this subject, 
as it is of equal importance to the buying of goodi f'ow-s. A good herd of 
dairy cows can be built up from medium cowvs by using a bull from a known 
butter-producing family, and each heifer calf reared will be an improve¬ 
ment on its mother from a dairy stand-point. If the bull is not carefully 
selected, or of the right sort, the reverse is the case. Conformation of the 
bull cannot be taken as a guide to purchase, nor even a pedigree alone. First 
ascertain the performances of his antecedents at the milk pail, and if 
satisfied that he is one of the right strain, then external appearance may be 
taken into consideration. It is not recommended that a nondescript animal, 
or one showing beef-producing tendencies, though coming from a good 
milking strain, should be introduced into the herd. The bull should be 
possessed of a good constitution, and of masculine appearance, and should 
not be too heavy about the fore-quarters and withers. He should be fine in 
the bone, have well-sprung ribs, showing depth through the heart, deep bar¬ 
rel, straight along the back, tail squarely set on, fine, and reaching well 
below the hocks, rudimentary teats well developed and of a brown colour, 
good escutcheon, and a docile disposition. 

A bull should be taught to lead by a ring in his nose before he is a 
year old, and when turned a year old may be allowed to serve a few 
heifers. He should always be in good condition, and this applies to 
all voung stock. They should never be allowed to fall low in condition, 
or they receive a check from which they never recover. Bulls, when re¬ 
quired for service (and this applies to sires of all classes) should be 
liberally fed on food rich in protein, such as clovers, lucerne, bran, beans, 
peas, &:c. 
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It is sometimes found that females will not hold, in which case change 
of sire, a dose of salts, exercise of both bull and cow, flushing the ^womb 
with Lvsol solution, &c., may produce the desired efiect. Lack of exer¬ 
cise is found to be one of the chief causes of failure to breed, lowness in 
craidition being another. Onlv the best animals should be used for !)ree(l- 
ing*, always bearing in mind that Like begets like.” This is the first 
larv of breeding, but at the same time this imay be over-ruled by impurities 
ill the blood. The purer the Idood, the more certain the result is to be 
.satisfactory. Cross-bred sires should never be used, as the\' are very 
likely to reproduce the worst faults of both families. By using a pure 
I mil an inferior herd will be vastly improved in a few years. It is not 
sufficient, however, to have purity of blood alone, for the bnirs ancestors 
must have been good butter producers. Twenty pounds or £^'^0 paid for 
a hmll is nothing compared to the value of the improvement he effects, for 
inferior cows are worth only ^3 to at best, but first class dairy cows 
can be sold readily at from £12 to ^20. 

The breed of cow is not of so much importance as the individuality, 
for in almost any breed first class butter producers are found. The recog¬ 
nised dairy breeds, however, in this country, are the Shorthorn, Ayrshire, 
and Jersey, and there are a few herds of Holstein and Kerrv. " There 
are some first class herds of milking Herefords, but the best individurd 
cows are among the first four breeds named, and particularly crosses be¬ 
tween those breeds, the best, perhaps, being the Shorthorn-Ayrshire or 
Shorthorn-Jersey cross. A point to remember is that a cow must be bred, 
not made, although the best may be spoiled through not being properly 
fed. The amount of butter she will produce depends firstly on her own 
individuality, and then on liberal feeding, for no amount of feeding will 
materially^alter the quality of a cow’s milk as far as the percentage of 
butter fat it contains is concerned, but feeding will increase the quantity. 

Age at which to Breed. 

A daby farmer should always as far as possible breed and rear his 
own heifers, ])aying the greatest attention to selecting the calves from the 
l>est butter-producing cows. This applies both to heifers and bulls, 
riteie is less risk of introducing disease, and generally a man can produce 
animals of better quality than he can buy in the market. The milking 
powers of a herd can be vastly improved'in a few years bv this mieans. 
To fill iip the places of old cows and those that prove unlucky, or unpro¬ 
fitable, young heifers, to the number of one-third or one-fourth of the 
total of the herd, should be available each vear. The time at which heifers 
ought to bear their first calf depends a good deal on how they have l:>een 
reared, which, needless to say, should be as well as pos.sible. "Everything 
possible should be done to develop the frame, as it has been proved that 
lire largest animals in any particular breed are the most economical pro¬ 
ducers of butter. Then, provided heifers have been well reared, they can 
be put to the bull at a year and nine months’ old. so that they would 
calve about two and a-half vears old. Some breeders like them to come 
in at a year and nine months, or two years,, and then milk them on as 
long as they will, and let them have a season’s spell. Any way, the aim 
should be to develop the frame to give large digestive capacity.^ 

Heifers, after their first calf, should always be milked for as long a 
period _as possible, say ten months, even if only 'stripping, ■ and never 
allowed to go dry about six months) after calving, as they often will This 
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encourages a most valuable habit, that of persistent milking. A cow 
should never be dry more than six ro eight meeks our of the }ear, but 
requires this time to regain strength fiyr the following season. A got id cow 
would often milk up to the time of calving, but, if "allowed to do so, will 
not produce as good results the next year. She must be dried off systemati¬ 
cally, first by milking only once a day, then once in two davs, then say 

twice a week until perfectly dry. Great care should be taken not to finaliv 

turn her out iindl the udder is perfectly clear, or the loss of a quarter mav 
be the result. A cow should not be put to the bull before five or six 
weeks after calving. A cow does not come in season when in calf as a 
rule, at other times every three vreeks. It has been noticed that in the 

early stage of tuberculosis, they sometimes come in season after thev are 

in calf. When a cow is in calf four or five months, the foetus or calf 
may be felt by pressing the pioint of the thumb into the right flank. The 
following is said to he a reliable test:—If a cow is in milk, get a glass 
of water, and with a straw or glass tube, drop a drop of milk into the 
water. If the milk mixes with the water immediately, the animal is not 
in calf} if the milk hangs together and settles, the cow is in calf. Preg¬ 
nant cows should be kept in good condition. One of the greatest mistakes 
made l)y our farmers is ro allow cows to get low in condition during winter. 
Ill such cases, two or three of the best months of the year are wasted in 
laying on condition, wliich should never have been lost, ivhen they should 
be putting it into the bucket. That is not the way that records, nor yet 
pjayable returns, are made. When cows are in good condition, thev 
should, about three weeks before they are due to calve, be placed on 
short feed, either on a poor pasture, or a week before calving, be shut up 
in a yard for a time, and should have the following dose:—12-16 ozs. 
Epsom salts, according to size of cow, |-i oz. ground ginger, | lb. treacle 
in warm water or gruel. (This dose should be the farmer s stand-by, and 
whenever a cow shows signs of being the least out of health, if this is 
administered, more serious trouble will be very often warded off.) This 
is to guard against Wilk fever," which will be dealt with later. 

In calving, a cow should not be interfered with too soon. In ninety- 
nine cases out of a hundred, she will calve naturally and without assistance; 
ljut at the same time,, she should not be left long enough to exhaust 
herself Ijefore assistance is given. The calf should appear two front feet 
first and the head, nose first, lying along between them. Sometimes the 
hind legs may appear first, and in this case, it may be taken away, but 
at times the head may be doubled back, the rump may be presented first, 
the calf may be on its back, &c., and in these abnormal presentations, the 
calf must be forced back and turned so that either the fore or hind legs 
are presented first. Sometimes it wall be found necessary to raise the 
hind quarters of the cow by means of a block and tackle, and rope 
fastened round hind legs of the cow to take the weight back, so that the 
calf may be turned. When the hand and arm have to be inserted, they 
should be lubricated with carbolic oil, in which is mixed a little laudanum. 
The cow should be raised immediately after calving to prevent straining, 
and this too may be stopped by injecting carbolic oil and laudanum into the 
womb. If she is much exhausted, a bottle of wine or beer or a quarter pint 
of spirit may be given and repeated in twelve hours, if necessary. Should 
the afterbirth not come away, liquid extract of ergot should be given in |-oz. 
or i-oz. doses in warm gruel A “ cleansingdrench—i lb. Epsom salts, 
2 ozs. sulphur, and i oz. ginger—may also be given. The womb should be 
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irrigated or flushed hy means of a piece of ;Vincli rubber hose about 4 feet 
long, to which a funnel is attached, using a solution, of Lysol (2 parts Lysoi 
ill 100 parts warm water). It is always wise to flush the womb with this 
solution, and wash the hind quarters with the same. 

Water. 

Next in importance to feed is water, which should be supplied as, pure 
as possible, in abundance, and in a convenient place, so that cows can get tO' 
it without much exertion. If they do not get a sufficiency of water they 
cannot produce so much milk. If it is much trouble to get they will only 
go for it when compelled by thirst. Springs and rivers are the best source 
of supply. Where dams have to be used they should always be fenced in. 
so that the cattle cannot get into and dirty the water. Besides foul water- 
being a source of contamination, producing taint in the milk, cows will 
not drink so much, and so will not produce so much milk. The w-ater 
should be pumped from the dam into troughs, the windmill being the best 
means of effecting this. If the dam is at a suitable level the trough mav 
be below and the water conveyed by syphon, having a ball tap in the' 
trough. Wherever possible the approaches to the water supply should ]')e 
clean, so that dirt mixed with manure does not get on to the udder, as 
this is found to be one of the most frequent sources of taint. 

The Cow at Grass. 

The farm should be subdivided into a number of suitable paddocks, so 
that the milking cows do not run for more than a week on one paddock 
without a change, as through constantly walking over it the grass becomes 
soiled and distasteful. Consenuently the cow will not eat so much as when 
it is sweet, as is the case when changed to fresh paddocks. The land 
must be kept free from strong smelling shrubs ‘and herbs, such as dog¬ 
wood, penny-royal, &c., ■which wdien eaten taint the milk. The animals 
should be looked upon as being the means of converting valuable vegetable 
products of the farm into more valuable animal products, and so the more 
an animal consumes the greater will be the conversion, consequently the 
profit. A cow of about 1,000 lbs. weight can eat 100 lbs. of grass, or its 
equivalent, per day, and it takes 60 lbs. of that to keep up the system, 
that is, the temperature and repair -waste of tissue which is consequently 
taking place. It is only what is eaten over that 60 lbs. which goes to- 
prcxliice profit in the* form of either meat or milk. Then if a cotv only gets 
80 lbs. of feed she is only producing half the profit she is capable of. 
From this it will be seen the necessity for providing abundance o’f feed in 
some fprm or other, and the folly of keeping more cattle than can be fullv 
fed. 

Bringing the Cows to be Milked. 

Anything that unduly excites the cotv will be to the detriment of both 
quantity and quality of the produce. This may often be noticed when the 
records of weights and tests are made, and, apart from this apparent 
variation, there is sometimes a chemical change effected in the milk, and it 
has teen noticed that the milk from a cow that has been thrashed, when 
added to the milk of the herd, has spoilt the whole of it The necessity of 
handling the cows -as quietly and carefully as possible ■will, therefore, be 
seen. If dogs have to be, used, they should be thoroughly under control, 
and on no account should a cow be subjected to ill-usage, nor hurried from 
the pasture to milking yards. It is a great mistake to milk' too many at 
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one place^ 100 or 120 being quit'e enough^ and where more are to be milked 
separate sheds should be provided. Where too many are milked at one 
place, too much time and exertion, which mean food, are wasted in travel¬ 
ling and delay. 

The cows should be brought to reasonably clean yards to be milked. 
Of couirse, wdiere there are cows there is bound to" be dirt, but every 
possible effort must be made to keep that dirt out of the milk. PaiticularlV 
should there be no accumulation of dry, dusty cowdung in summer, which 
gets stirred up with every movement of the animals and every breeze, and so 
gets into the milk. The cow sheds and bails must be regularly lime- 
washed. This helps to keep the place SAveet and also to keep away flies. 
Cows may be milked in the open paddock or yards just as well as sheds, 
and in this w-ay save the cost of building sheds for some time if not con¬ 
venient. Wherever there are sheds and yards, however, they must be kept 
clean and sanitary. 

Milking. 

The cows on being bailed up must be prepared for milking by having 
dust and loose hair, &c., brushed off their flanks, and the udder washed 
clean, if dirty, and in any case the teats and udder should be wiped wnth a 
damp cloth rung out of clean water in which is some disinfectant, carbolic 
or boric acid being the best. 

The water for cleansing purposes should be kept in a tank in a con¬ 
venient position. A very good method where W’-ater is not laid on is a 
lo-gallon oil drum with a tap in the bottom. [See illustration.] The 
cloth being held under the tap only clean water is used, and not, as 
we often see, a billyful of water having to do for a large number of cows, 
in which case, after two or three cows have been washed more dirt is 
being put on the udder than is taken off. Again, the hands of the milkers 
must be washed after every two oir three cows, and in case of sore teats or 
diseased udders after every cow. The disinfectant in the water will pre¬ 
vent the spread of disease from one cow to another. Nearly all these 
troubles are caused by germ life, which is destroyed by the disinfectants. 

The miilk should be taken from the cow as quickly a^ possible, the cow 
being milked perfectly dry, as the last of the milk is almost pure cream, 
the first portion being of very poor quality. Great care must be taken not to 
allow any milk from an injured* or diseased udder getting into the bucket. 
In case of sore teats a dressing should be applied as soon as die cow is 
milked. The following will be found most suitable:—One part pure 
carbolic acid, one part glycerine, ten parts vaseline. 

Straining. 

Immediately the milk is taken from the cow it should be w^eighed, 
sampled, and the weight 'recorded on the sheet~~-(^^ee chapter on testing)— 
and then strained through at least two folds of butter muslin. A wire- 
sirainer alone is not sufficient, as will be understood by reference to the 
illustration of milk-strainer, for a lot of fine dirt passeSi the wire and is 
caught by the muslin. The milk must then be immediately conveyed to the 
dairy or separator-room. 

Calves. 

Rearing, 

A calf must have its mothers milk or biestings for at least five days 
from birth. This acts as a medicine, and puts the stomach in a healthy 
■condition, besides being very nutritious. The milk must not be used for 
butter or cheese-making for at least five days, or until all traces of biestings 
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hare disappeared. Calves should have new milk for three weeks^ and then 
half new and half skim for a week, when they may be finally put on tO' 
skim with which is mixed some substitute for the fat which has been re¬ 
moved. i\Iost of the calf meals on the markei are suitable, also linseed 
mixed vdth floiir, pollard, cod liver oil, hay tea. Sic. 

In calf-rearing a few golden rules must be observed, viz:—ist, AbsO' 
lute cleanliness; 2nd, regularity of quantity and time of feeding; 31x1, tern- 
I'leratiire. For the first week the calf should he fed at least three times 
a day, and after that twice a dav will suffice. If the utensils are not kept 
clean the stomach becomes deranged, and scours are produced, w'hich, if 
not checked, lead to inflammation of the bowels, and death. So, also, if 
ihe quantity fed is too great the calf cannot digest it, and white scours, 
are the result. The temperature of the cow’s body in health is loi-ios 
deg. Fahr. That is the temperature at which calves receive the milk from 
the mother, and is the temperature at which all young calves should be fed. 
The rubber teat calf-feeders are found to give good results,^ particularly 
so with delicate calves. Great care must be exercised to keep these clean. 
In case of white scours, a tahiespoonful of ordinary liquid rennet should be 
given in the milk morning and evening. A cupful of limewater should be 
given in the milk two or three times a week. Wherever possible calves, 
should run on good grass, or, failing that, should have fine hay. The 
paddock they run in should be top-dressed with superphosphate. Calves 
can be well reared on wdiey, provided it be fed sweet, and with the addi- 
lion of meal of some description. In feeding whey, oil alone is not a 
sufficient siilistitiite. Limseed cake is a very suitable food for calves as soon 
as they can eat it. 

The calf run should l>e dry and warm, provided witli a shelter-shed 
with an impervious door with good drainage, so that it can be thoroughly 
disinfected with crude carbolic add in case of disease. 

IMilk separated at the factory or creamery, and required for feeding 
calves, should always be scalded, a steam pipe being fixed in a convenient 
place for the purpose. This makes it more wholesome. It keeps sweeter, 
and prevents the spread of disease such as tuberculosis. 


Ear-IMarking. 

The following will he found a very useful and convenient system of 
marking calves for future recognition. If marked as soon as dropped, and 
a record made in the stock-bo>k, there will he no difficult}^ in tracing the 
calf afterwards: — 



In the illustration the notches appear somewhat large, but a quarter-inch 
punch will not disfigure the ear. 

-For marking stud or show animals, tattooing a number on the inside, 
of the ear is the best. 
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Dehorning, ik £,. 

Calves should be dehorned, except those required for show or stud 
purposes. The best time to dehorn is before the calf is five da vs old. 
Clip the hair from about the base of the horns, slightly moisten the'end of 
a stick of caustic potash, and rub the tip of each horn for about a quarter 
of a minute. This should be done two to four times, at intervals of five 
minutes. If a little blood shows at the centre of the horn, verv slight 
further rubbing will be necessary. Care should also be taken to rub the centre 
of the horn, and not the sides, and not to have it too moist, for if it runs 
on to the skin a troublesome sore will result. A piece of brown j>aper 
should be wrapped round the caustic to protect the fingers. 

Bull calves should be castrated when about one month old. If much 
older, the animal receives more of a check by the operation. 

Hoose, or Lung Worm. 

If calves have to run on damp ground? they should be provided with a 
warm dry shed, and the ground should, as soon as circumstances permit, be 
thoroughly drained, otherwise they may be aifected with hoose, or worm in 
the throat. If attacked by this complaint they appear to be in bad 
health, exhibit a dirty, staring, harsh, dry appearance of the coat, and they 
have a cough, with discharge of mucus. When the mucus is examined 
under a microscope, embryo worms may be found in it. If a calf which has 
died from this complaint is opened, a ball of fine worms will often be 
found in the bottom of the wind-pipe. 

Affected calves must be kept dry, warm, and well fed, and given half an 
ounce to one ounce of turpentine soaked into dry meal and then) mixed with 
cold gruel, which may be repeated once or twice after an interval of a few 
-days. When given in this way the risk of choking from turpentine is re¬ 
duced to a minimum. 

. Ringworm. 

Young cattle, if in poor condition, are often troubled with ringworm. 
White scaly patches, without hair (most abundant about the head and 
neck), caused by a vegetable parasite, appear. These may be destroyed 
l)y applying red mercurial blistering ointment, made by mixing one part of 
Ifinioclide of mercury with sixteen paits of lard, this being half the strength 
•of the blister or carbolic acid. The parts should be prepared by scraping 
off the scales or washing them with kerosene a fe^w days previous to apply¬ 
ing the dressing. 

Lice. 

If cattle, young or old, are allowed to become too poor, or fed for a 
time on insufficient nutritious food, as barlev straw, they are liable to 
Become infested with lice, mostly about the head, neck, and withers. These 
may be best destroyed by dressing with phenyie or other carbolic prepara¬ 
tion. Care should be exercised when applying any wash of a poisonous 
nature, as serious loss sometimes results through the animal licking its 
skin. 

Blackleg. 

The greatest scourge of young cattle is blackleg,” or, as it is some¬ 
times called, “symptomatic anthrax.” This complaint most frequently 
attacks calves from about three months to two years old, generally the 
finest and best conditioned calves about the time of weaning. The 
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symptoms are harsh, dry appearance of the coat, loss of appetite, some¬ 
times stiffness in one leg, accompanied by swelling. The animal invariably 
dies in 24 or 48 hours. Generally there is a frothy mucous discharge from 
the nose, tinged with blood. If the fingers are rubbed over the skin a 
crepitation is apparent like the crinkling of paper, due to the formation of 
gas beneath the skin. If the swollen part be opened it will generally be 
found to consist of a yellowish, jellylike, watery tumour. Where mortality 
occurs from this complaint the whole of the carcasses should be com])letel)" 
destroyed by lire. There is no cure, and the only course open is pre¬ 
vention by inoculation by ^ ‘ blacklegine, ’' which can be obtained from the 
veterinary surgeon, with instructions how to apply it. If the complaint 
makes its appearance, all the young cattle should be inoculated. 


Scale of Points for Judging a Dairy Cow, 

In the accompanying illustration are indicated the parts of the cow 
taken into consideration in judging her merits as a dairy animal: — 



Diagram of Cow, Showing Points. 

30- Side or barrel. 

31. Belly. 

32- Flank. 

33. Milk vein. 

34. Fore udder. 

35. Hind udder. 

36. Teats. 

37. Upper thigh. 

38. Stifle. 

39. Twist. 

40. Leg or gaskin. 

41. Hock. 

42. Shank. 

43. Dew claw. 

In judging dairy stock, 100 is assumed to represent the ideal or per¬ 
fect dairy cow. The following is, a list of the general qualities and par¬ 
ticular parts considered,' with , the figures at the right indicating the 
“ weight ” or importance attached to each in making up the total of 100- 
points, which stands for perfection. 


I, Head. 

16. Pelvic Arch, 

2. Mmzle. 

17. Rump. 

3, Nostril. 

iS. Tail. 

4. Face, 

1 19. Switch. 

5. Eye. 

1 20. Chest. 

6- Forehead. 

21. Brisket. 

7. Horn. 

i 22. Dewlap. 

S. Ear. 

23. Shoulder. 

9. Cheek. 

24. Elbow. 

10. Throat. ! 

25, Forearm. 

11. Neck. 

26. Knee. 

12 . Withers. , 

27. Ankle. 

13. Back. 1 

28. Hoof. 

14. Loins. 

29. Heart girth. 

15. Hip-bone. 
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General Appearance. 

Constitutional Vigour —^As shown by size, apparent health, strength, 

activity and “general appearance'' ... ... ... 5 

form —Wedge-shaped as viewed frona front, side, and top ... 5 

Quality —Hair fine, soft, skin medium thickness, loose, mellow, and 

unctuous, with yellow^ secretion ... ... ... ... ^ 

Temferajnent —Active and nervous (but not “ wild ”), indicated by 

movements, eyes, and lean appearance ... .5 

Head and Neck. 

Porehcad—Viodid and full ... ... ... ... ... 2 

Horns —Small and fine, not too long, set well apart ... ... i 

Eyes —Large, prominent, bright, and yet placid ... ... ... i 

Face —Lean, not too short, straight or slightly dished ... ... i 

Mtizzlc —Clean and strong, mouth and nostrils large ... ... 1 

Ears —iMedium size, fine in texture, yellow secretion abundant ... i 

WerZ’—Rather long and thin, fine; clean throat and light dewlap ... 1 

Fore Quarters. 

Chest and Brisket —Broad and strong, low, but not too fleshy ... 3 

Withers —Well defined, firm, and lean ... ... ... ... i 

■Shoulders —Light, not fleshy, and oblique ... ... ... i 

Legs —Straight, rather short, and not too large or coarse ... ... 3 

Body. 

Back —Well defined, lean, open jointed, not too level, and Simooth, 

a good spine , ... ... ... ... ••• 3 

Barrel or Body —Long and large, ribs broad, well arched, open, ■ and 

well defined, a large, strong body ... ... ... ... 8 

Heart Girth —Large and deep, abundant room for active heart and lungs 4 
Belly —Large, broad, and deep, with a large and strong navel ... 6 

Loin —Broad and strong ... ... ... ... 3 

Hind Quarters. 

Hifs —Wide apart ... ... ... ... ... 2 

Pelvic Arch —Prominent and strong ... ... ... ... 3 

Pump —^Long and wide ... ... ... ... ... 2 

Tail —Long, fine, with a good switch ... ... ... ... i 

Thighs —^Long and lean, no beefiness, thin flanks ... ... ... 3 

Legs —Straight, rather short, wide apart, giving open twist, and not 
too large or coarse 

Fore Udder —Full, broad, and extending well forward, not fleshy ... 
FFtnd Udder —Broad, full, and attached high, not fleshy ... 

Teats—Of good size and form, evenly placed ... ... ... 5 

J/ilk Veins—Upon the udder and in front of it, prominent, large, and 

tortuous, leading to large, open “milk wells.” ... ... 5 

Notes.—I n scoring or marking, give each part the number of points 
wUich it appears to deserve upon the scale given; use fractions of one- 
fourth if necessary. Thus, if forehead is broad, full, and satisfactory, 
mark 2; if neck is short, thick, and beefy, mark | or or perhaps 0; if 
fore udder is deficient or defective, mark 6, 4, or 2, as the case may be. 
A good cow closely criticised and scored should have a total of 90 points 
or more. 

—From the Year Booh of the U. 5 . Deft, of Agrictdime. 
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Gestation Calendai’ (iro//). 

Average Gestation Period. 


Glares 

., 4S1 Weeks (340 days, extremes 307 and 412 

days). 

Coiv.s 

.. 40tI weeks (283 days, extremes 240 and 311 days}. 

Ewes 

.. 22 weeks (150 days, extremes 146 and 157 < 

days). 

Sows 

.. 10 weekt 

(112 days, extreme? 109 and 143 

clays). 

Time of 

Alares, 

; cow^. 

Ewes, 

Sows, 

^service. 

34U day.s. 

2.S3 days. 

150 days. 

I 112 davs. 

« 

Jan. 1 

Dec. 0 

i Get. 10 

Alay 30 

April 22 

(> 

11 

1 15 

J line 4 

27 

11 

11 } 

! 20 

0 

Alay 2 

10 

21 

1 25 

14 


*21 

‘20 

' 30 

10 

12 

20 

i 31 

Xov. 4 

24 

17 

31 

: J an. 5 

9 

20 

o»> 

Feb. 5 

10 

14 

July 4 

27 

10 

15 

10 

0 

June 1 

i J 

20 

24 

. 14 

G 

20 

25 

20 

10 

li 

, 25 

30 

Dee. 4 

24 

IG 

Alar. 2 

Feb. 4 

0 

20 

21 

7 

9 

14 

Aug. 3 

2G 

12 

14 

10 

8 

J nly 1 

17 

19 

24 

13 

G 

22 

24 

20 

IS 

li 

27 

Mar. 1 

Jan. 3 

23 

IG 

April 1 

0 

8 

28 

21 

0 

11 

13 

Sep. 2 

2 ft 

11 

10 

18 

7 

31 

m 

21 

23 

12 

Aug-- 

21 

20 

28 

17 

10 

20 

; 31 1 

Feb. 2 

22 

15 

Al ay ! ; 

April 5 

7 

1 27 

20 

ij 1 

10 i 

12 

1 Get. 2 1 

25 

li 1 

15 •] 

^ 17 i 

1 1 

30 

Ifj i 

20 1 

OO ; 

12 

Sep. 4 

21 ; 

25 i 

27 

17 

9 

20 i 

30 i 

Alar. 4 1 

2-> 

14 

31 ; 

May 5 

9 

27 

19 

June 5 

10 

14 

Nor. 1 

24 

10 i 

15 

19 

i> 

2 ft 

15 I 

20 

24 

11 

0(‘t. 4 

20 1 

25 1 

29 

16 

ft 

25 i 

30 1 

Ainli 3 

21 

14 

30 1 

i June 4 j 

8 

26 1 

lo 

July 5 ! 

■ '9 1 

13 

Dee. 1 i 

24 

10 i 

14 ! 

18 

6 ! 

2 f> 

15 ! 

19 

23 

11 i 

Xov. 3 

20 

24 1 

28 

16 ' 

8 

25 

29 ! 

May 3 

21 : 

13 

30 

J lily 4 i 

8 

26 1 

18 

Aiig. 4 

9 ! 

13 

31 j 

23 

9 

14 ! 

18 

Jan. 5 1 

28 

14 

! 19 * 

23 

10 

Dec. 3 

19 

24 ' 1 

28 ; 

15 

8 

24 

' 29 j 

June 2 ' 

20 

13 

29 

Ang. 3 ! 

7 

25 

18 
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G-ESTATIOX CaLExXDAE— 

continued. 


Time uf 

Serviuy. i 

Mares, ' 

340 Oaysi. j 

Covs, 

283 days. | 

1 

Ewe.?, 

15(J days. 

Sows, 

112 days. 

Sep. '■ 

Avii:. 8 

June 12 

Jan. 30 

Dec. 23 

S i 

13 

17 

Feb. 4 

28 

13 1 

18 

22 

0 

Jan. 2 

IS ! 

23 

27 

14 

7 

23 i 

28 

July 2 

11) 

12 

28 i 

Sep. 2 


24 

17 

Oct. 3 

t 

12 

Mar. 1 

22 

8 1 

12 

17 

6 

27 

13 1 

17 

22 

11 

Feb. I ■ 

18 : 

22 

27 

i6 : 

6 

23 i 

27 

Aug. 1 

2i 

11 

28 1 

Oct. 2 

6 

1 26 

16 

Nov. 2 

7 

11 

; ^ 31 ; 

21 

7 

12 1 

16 1 

April 5 

26' ' 

12 i 

17 1 

i 21 1 

! 10 

Mar. 3 

17 I 

22 1 

26 1 

1 15 

8 

22 i 

27 

31 

! 20 

13 

27 

Nov. 1 

Se]\ 5 

25 

18 

Dec. 2 

i) 

10 1 

30 , 

23 

7 

11 

15 1 

]\Iav 5 

28 

12 

16 

20 1 

10 

April 2 

17 

21 

25 

15 

7 

22 

20 

30 : 

20 

12 

27 : 

Dee. 1 

Oct. 5 

25 

17 

31 1 

0 

9 

29 

21 


III.-~C0MM01T AILMENTS OE DAILY CATTLE. 
Signs of lU-liealtli. 

Symptoms of unhealthiness in cattle which may be seen without 
handling are: — 

1. An animal away hy itself, if accustomed to go with others, and 

perhaps standing with its back arched. 

2. Not stretching itself on being quietly raised when lying down. 

3. Hair standing on end, or staring, having a harsh, dry, dirty, dull 

appearance. 

4. Absence of lick marks on the skin. 

5. Saliva flowing from the mouth. 

6. Not feeding or chewing the cud for any length of time, 

7. Thin condition of the body. 

8. Blown out by gas forming through fermentation and stoppage of 

digestion of the food. 

9. Hollow sides consequent from want of food. 

10. Quick breathing or a cough. 

11. Peculiarity of movement of head and limbs. 

Cattle Lick. 

A lick consisting of 20 lbs. salt, 20 lbs. lime, 20 lbs, superphosphate, 
and i-J lbs. sulphate of iron, should ‘always be in a box protected from the 
weather in a convenient place, and will be the means of keeping the animals 
in good health, preventing cripples, &c. 
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Ailments and their Treatment. 

Abortion in Cows. 

This may be caused by all kinds of insanitary conditions, mechanical 
injuries, over-driving, inniiiritioiis and badly prepared food, ergotized grain, 
exposure to cold, debility, tubercular affection of different organs, hernia 
or rupture, sympathy with cows that have aborted near at hand, sudden 
changes of food from poor to rich, food grown on marshy land. By far 
the most troublesome is the contagious form, caused by a specific germ, and 
is conveyed through contact with an animal that has aborted, contact with 
aborted calf, eating grass or fodder contaminated with the discharge or 
slime from a cow that has slipped, and, above ail, the use of a bull that 
has already served or been in contact with a cow that has aborted. Exten¬ 
sive investigations recently carried out by Mr. J. A. Gilruth, M.R.C.V.S., 
Chief Veterinarian. Xew Zealand, have proved the advantages of the fol¬ 
lowing line of treatment. 

T rcaUnent, 

1. Burn the calf and any slime or other material discharged. 

2. Thoroughly dig up the ground where the calf was dropped and dis¬ 
infect with a solution of crude carbolic acid or phenyle, or perchloride of 
mercury (i of mercury to 1,250 of water). 

3. isolate the cow and keep her isolated for two months. 

4. Thoroughly disinfect the cow by the following means: — 

{a) Into an ordinary whiskv bottle (i| pint) put two tablespoonfiils 
of I |)er cent, solution of perchloride of mercury (or one 
tabloid), and fill up with rain wmter that has been boiled 
and allowed to cool to blood heat. 

(J>) Get a piece of half-inch rubber hose, three feet long, insert into 
one end a funnel of glass or enamelled metal. 

(r) Boil the funnel and tube for five minutes. 

{d) Place the free end of the piping by means of the hand gently 
into the womb, taking care not to injure the lining of the 
woml). 

(e) Hold the end to which tlie funnel is attached about six inches 
from the root of the cow's tail. 

(/) Pour the contents of the battle, as described abo\’e, gently into 
the funnel, and so thoroughly irrigate the womb. If the 
fluid does not run freely from the tube, the end in the tube 
need only be gently moved to and fro to secure a free flow. 

(g) Thorough Iv wash down the parts from the root of the tail down 
to the bottom of the udder with another tottleful of the same 
solution as that used for irrigating the womb. 

(k) Allow the animal to stand quiet in the bail for two hours after 
treatment. 

If the bull has had contact with any cow that has slipped), he should 
be placed in a crush, and penis and sheath thoroughly washed wdth the solu¬ 
tion.' An enema is used to inject the solution into the sheath. 

Limewash the buildings, adding to each bucketful of limew-ash half 
a pint of crude cartolic acid. 

In many cases the disease has been checked and eradicated by giving 
pure carbolic acid, either as a drench or in the food daily to each cow,- 
commencing ivith small doses and increasing to half an ounce,every second 

day. 
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Perchloxide of mercury (corrosive sublimate) may be obtained in the 
form of tabloids, each containing 8’;5 gi. Be careful that the whole of 
the tabloid is thoroughly dissolved before using the solution, as any undis- 
solved particle lodging on the lining membrane of the vagina or womb 
would cause intense irritation. 

Where several cows in a herd abort or keep returning to the bull, it is 
found to be absolutely necessary, in order to prevent the spread of the 
trouble, and to insure its complete eradication, that not only these cows, 
but every cow in the herd, should be treated by the mercuric chloride solu- 
lion. (The same treatment may be applied to mares.) The strength of 
the solution of mercuric chloride to be used as follows;—For cows which 
are repeatedly returning to the bull or apparently sterile, i in 1,250, or 
one tabloid in a pint and a half of water, or a tabloid dissolved in a 
clear-glass wine bottle of water which has been recently boiled and allowed 
to cool to blood heat. 

For a bull a solution of the same strength should be used. 

For cows which have just aborted a weaker solution (i in 2,500) should 
be used, and applied once daily for three successive days, and at weekly 
intervals afterwards if there be any discharge from the vagina. This solu¬ 
tion can be made by dissolving one pellet in three pints of water. 

For cows more than three months pregnant which are to be treated as a 
preventive measure the solution i in 2,500 should be used. Unless in the 
case of an actually aborted cow, one application only is necessary if pro¬ 
perly carried out. 

in treating the bull, place him in a crush X)en, then grasp the sheath 
by the left hand, and pass the nozzle of the syringe inside the sheath, after¬ 
wards holding it in position with the same hand. Then, with the right hand, 
pump into the sheath a quantity of the solution, sufficient to thorough] v 
irrigate the parts. 

Red Water in Cattle, Black Water, or Asthenic Haematuria. 

Red water is generally caused by unsuitable food, which is innutritious 
and indigestible, and the blood becomes impoverished; sometimes it is due 
to injury. 

Symptoms ,—There is a frequent discharge of small quantities of urine 
containing', as a rule, coagulated blood. Pressure on the loins may cause 
pain; the animal stands with its back arched, mcwes with a staggering gait, 
and may show feverish symptoms-. 

Treattne?ti, —As it is the result of various causes, it may require vary¬ 
ing treatment. It is advisable to give a laxative, as 12-16 ozs. Epsom 
salts, I Ib. treacle, i oz. ginger, or 12-16 ozs. raw linseed oil, or 12-16 ozs. 
castor oil. Cold applications to the loins may be of use, and the following 
draught:— 

Tincture of peichloride of iron, I 11. oz. 

Spirit of chloroform, | fi. oz. 

. Mix in water and give twice daily. 

If the cattle have access to- the lick previously mentioned they will 
rarely be affected. For red water in young calves, the most successful 
treatment is to give, twice a day, two teaspoonfuls of mustard in one lable- 
spoonful of lard. 
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3»iAaniiTis, Inflammation of the Udder, Garget, or ^Iastitis. 

Symffoms. — The udder becomes hard and inflamed, the milk curdles 
in the udder, and often clotted blood is mixed with it. The cause may be 
injury, cold, or a particular bacillus. In the latter case it is contagious, 
and often runs through a herd if not checked. 

Treatment ,— Give the salts dose. Bathe the udder well two or three 
times daily with warm water, not too hot, but keeping the temperature fairly 
even by the addition of hot water. Draw the milk away frequently, 
taking care to get the clots out of the teats. The udder mav be rubbed 
well but gently with iodine ointment (one part iodine to eight of lard). 
Carbolic acid or boric acid should be used in the water for bathing, also ihe 
water for milkers to wash their hands in, and the floors of the sheds dis¬ 
infected with phenyle or carbolic acid. This will be the means of pre¬ 
venting the spread of the disease. The strippings from an infected quarter 
should not be allowed to drop on the ground, but should be milked into a 
bucket containing carbolic acid, which will destroy the germs. 

The latest approved treatment for mammitis is to inflate the udder 
with air in the same ^vay as for milk fever, by means of the milking tube 
and enema, or bicycle pump. Inject as much air as possible, then massage 
or work it well in, so as to drive the air into all the minute ducts of the 
udder. While massaging let the air escape, and then fill up again, until 
you get the air all through the udder. In bad cases, only a very little may 
be injected to commence with, but by degrees it will be worked all through. 
This should he repeated every day. If the whole udder is affected a com¬ 
press should be used, consisting of heavy cloth, which is tied on over the 
back, so that it lifts the weight of the entire udder. vStraw or some soft 
material is used for padding over the back to prevent it chafing. This is 
to relieve the pressure. Five or ten pound hags filled with bran, kept hot 
and applied to the udder, %Till help to take down the inflammation. 

i\IiLK Fever. 

Milk fever generally occurs within three days after calving, although 
it may come on before calving, or several weeks after. A short time after 
delivery the cow shows signs of restlessness, raising first one hind foot and 
then the other, breathes a little more quickly, does not like movement, and 
if caused to move staggers in her gait, loses her appetite, ceases to chew 
the cud, and has a staring look in the eyes. The hind limbs give way 
about twenty hours after onset of disease, the animal falls, and remains 
down. The eyes now protrude, and may be insensible to the touch, there 
is general loss of sensation and voluntary movement ,The head and horns 
will be hot owing to the rush of blood to the head. The animal may be 
delirious and dash its head about, in which case it must be prevented from 
hurting itself, by padding with bag,s of straw and chaff, and kept in a sit- 
ting position. The animal may bwome comatose, with head t)ent towards 
the shoulder, cannot swallow, bowels do not act, urine remains in the 
bladder, becomes blown up with wind, more and more comatose, and at 
length dies. 

As soon as it is seen that anything is WTong with the health of the 
animal, the ' following dose should be given :—16 ozs. of Epsom salts, | lb. 
treacle, ooedablespoonful of ground ginger, in about a quart of warm water 
or gruel. (This should be given to any cow at any time showing signs of 
ill health.) The animal should be kept warm with rugs or bags, cold water 
may be applied to the head, the spine rubbed with a liniment composed of 
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liniment of ammonia, one fluid part, and compound liniment of camphor, 
one fluid part, or a paste of mustard and turpentine. Half a pint of 
spirits should be given occasionally as a stimulant (say eveiv three or four 
hours); methylated spirit will do for this, and is much cheaper than any¬ 
thing else. 

The womb should be flushed with a 2 per cent, solution of Lysoi by 
means of a piece of hose pipe passed in by hand. The temperature of a 
cow in health is 101-102 degrees; in case of milk fever it will be below 
this, and in other fevers above, and this is an infallible guide as to the 
nature of the disease, and will distinguish it from a form of blood poison¬ 
ing, sometimes a trouble at calving. If the cow is insensible, medicine 
should be given by pushing a piece of hose pipe down the throat into the 
stomach, and the medicine poured down this direct into the stomach, other¬ 
wise it may get into the lungs and either choke the beast or cause inflam¬ 
mation of the lungs. This will also let the gas out of the stomach. 

Of all the known methods of treating milk fever, the injection of 
sterilized air into the udder is by far the most simple and practicable, as 
well as the most efficacious and harmless one yet tried, and only occasionally 
requires the concurrent use of medicinal treatment. At the milking herd 
trials at the St. Louis World's Fair last year the Jersey herd competing 
numbered 41 cows, and 21 of these w-ere clown with milk fever. Ail were 
saved by air being pumped into the udder by a bic}-cle pump. No medicine 
was administered internally. The method of injecting the sterilized air 
into the udder is easy of manipulation, requires but little time, and is 
readily accomplished by means of a milk-fever apparatus, illustrated below. 
It consists of a metal cylinder, divided in the centre, one end screwing 
into the other; a small nozzle at each end, which is inserted into rubber 
tubing. The cylinder is filled with sterilized wadding . A bicycle pump 
or an enema is attached to one end by means of 9 inches of rubter 
tubing, and a milking tube to the other by the same means. 



MILK FEVER APPARATUS AND VETERINARY THERMOMETER. 
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Previous to making the air injection the hands should be thoroug'hly 
cleansed, also the udder. Soap and water should be applied to the teats 
and udder, a clean towel spread underneath to prevent the teats coming in 
contact with dirt, then thev should be carefully disinfected with a 2 per 
cent, solution of Lys'oL About a wineglassful of the Lysol solution should 
ie injected into each teat. This will sterilize the ducts of the teat and 
prevent the introduction of germs that will cause inflammation of the 
iKider. The lower part of the cylinder, the tubing, and milk tube must l)e 
sterilized before using for injecting. This may be done by soaking in tlie 
lysol solution, or by boiling for fifteen minutes and not allowing it to 
touch anything until inserted into the teat. It is then carefully inserted 
into the teat wdthout emptying the udder of milk. The air is now pumped 
from the bulb or pump and a continuous flow of air is forced thropgh the 
fdtering chamber and into the udder. Slight rubbing or kneading will cause 
^rie innermost recesses of the milk ducts of the udder to be distended with 
the injected air. After the quarter is well distended and sufficiently tense, 
the milking tube is removed, care being taken to prevent the outflow of air 
by having a broad piece of tape ti;-‘d round the teat when the milking tube 
is witlidrawn. The same treatment is repeated in the other three teats until 
the udder is satisfactorilv distended. Should the air become absorbed 
and no improvement is noted, the treatment should be repeated in two or 
three hours, taking the same antiseptic precautions as at first. The tape 
should be removed from the teats two or three hours after the cow gets 
on her feet. A cure will just as certainly be effected by simply pumping- 
air into tire udder by means of the bicycle pump or enema and milking 
tul}e, but the risk of introducing septic or blood poison germs is con¬ 
siderable, hence the adoption of the antiseptic precautions recommended 
above. Prevention is better than cure, and if the cows are given a dose of 
salts and kept on short feed for week or so before calving there will not 
be much danger. The greatest danger is -with cows that are full blooded 
and rapidly thriving, more so than with fat animals. 

Foul. 

May be caused by horn growing irregularly and cracking and dirt 
getting in and local inflammation; foreign bodies sticking between the 
hoofs. The most usual cause is wet, the hoof becomes softened, and then 
irritated and inflamed by exposure to dirt, wet, and cold. Bruises or 
rapture of the ligaments may cause foul. 

Trmtment .—Great care and strict cleanliness are indispensable. With 
a sharp knife cut away carefully all loose horn. Place the foot in linseed 
poultice mixed wdth a mild antiseptic, such as boric acid. The foot may 
be bandaged after wrapping with antiseptic tow or lint with ointment of 
I boric acid to 7 of lard. If possible, the animal should be moved to dry 
ground. In case it has to be kept on w-et ground, apply once or twice 
a week the followiilg:—Melt i lb. Burgundy pitch with i lb. mutton suet 
over a slow fire, and add i lb. Barbadoes or ordinary tar, and mix 
thoroughly. A dose of salts wdll be benelidaL 

Useful Becipes. 

Ghuel- 

I' lb. of meal to i gallon of cold water, set on the fire and stir until 
boiling'; then allow to simmer over a gentle fire till watdr is^ quite thick. 
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Bran Mash. 

Scald a bucket and throw out the water, put in three ibs. of bran 
and one ounce of salt, add pints of boiling -water, stir well up, cover 
over, allow to stand 15 to 20 minutes till well cooked. 

Hay Tea (for Calf-feeding;, 

Hay tea is, made by boiling sound hay for half an hour, the hay 
being best cut into half-inch chaff before lulling it. For a voung calf 
under a month old, give t-wo gallons of this hay tea, with four ounces of 
linseed and pollard, per day. 

Limewater. 

Place a few handfuls of quicklime in a tub and fill up with water. 
Stir up and allow to settle; the clear water is’ limewater. When that is 
used, fill and stir up again until all the lime is absorbed, which may be 
seen by breathing through a tube into the lime water. If lime is present, 
the water will l^ecome cloudy. If all the lime has been used up, the 
water will remain clear, and more lime must be added to the tub. 


IV.—DAIRY FARM BUILDINGS, 

Dr. Cherry, Director of Agriculture, writes in a former issue:— 

One of the most important points about the permanent improvements of 
the farm is the adoption from the commencement of a good plan for the 
buildings. The size and style will vary with the dilferent branches of 
agriculture, but there are certain conditions that should be fulfilled in all 
cases. The building should be well adapted for its special purpose, it 
should be substantial and permanent so far as may be with due regard to 
its cost, and above all it should be so arranged that it can be extended 
so as to keep pace with the growth of the farm. Farm buildings usually 
consist of a collection of small erections which have been built from time 
to time wdthout any general plan. As a stable or barn becomes too small 
for the increasing requirements of its owner, it is turned to some other 
use, and a new building takes its place. In this -way a number of small 
buildings grow up, none of them perhaps as good as might have been 
built with the same money, and their inconvenient .arrangement is a source 
of continual loss through the extra labour involved in carving on the 
routine work of the farm. 

During the last few years the so-called “consolidated type’' of farm 
building has come into favour in America. A large many-storied building 
is made to serve all purposes, the upper stories being used for hay and 
grain, the intermediate one for implements and machinery, and the lower 
ones for the animals. In this way four and five stories are often met 
with. The only disadvantage is the liability to total destruction in case 
of fire, while in all directions the advantages are manifest. A large 
building costs less, both to build and maintain, than a number of small 
ones which provide the same amount of accommodation, while the saving 
in labour goes far towards providing interest and sinking fund on the 
capital cost of construction. The advantages are very evident in the winter, 
when all the Work may be done with a minimum amount of exposure to the 
weather. 
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The present building is designed to meet the special requirements ot 
the dairy farmer. It comprises a cow stable on the ground floor,, and a 
large loft above which will answer all the purposes of an ordinary barn. 
As will be seen from Figs, i and 2, the building is 32 feet wide, ^a road¬ 
way 10 feet wide runs down the centre, the cows standing with their heads 
towards the walls. The framing is erected in sections of 8 feet each, an 
arrangement tvhich enables the building to l.e gradually extended to any 
desired length. In order to secure this, the ordinary 4x2 framing is 
replaced by much heavier timbers, but the number of pieces of timber is 
much reduced, so that, on the whole, there is considerable saving in material. 

The longitudinal timbers are all ,t6 feet long, so that by breaking 
joints alternately on each transverse principal the necessary strength is 
secured, whatever may be the length of the building. Ibe building imay 
be used either for feeding and shelter, or for milking in addition, according 
to the taste of the owner. The chief objection urged against milking in a 
building with a loft overhead, is that dust from the hay will fall into 
the pail. While this, may be true if there is a faulty fleer, it must not l)e 
forgotten that by far the greatest source of contamination of the milk is 
the dirt from the udders and hind quarters of the cows, and from the 
hands of the milkers. If the building is properly constructed, the cows 
groomed and scrupulous cleanliness observed, the number of stories above 
the cowsi is a matter of little consequence. Odours from the cows and 
bedding can be avoided by good ventilation and cleanliness. These matters 
are emphasized because the main point is to keep the attention directed 
to the principal evil. It is the little particles of cow dung which find their 
way into the milk which do more harm than all else combined. There is 
only one way of keeping these out of the paiL and that is care and attention 
on the part of the farmer. A good building for the milking shed is 
desirable, because the means necessary for securing this cleanliness, are then 
more readily provided. But the most perfect shed will fail to secure clean 
milk if the owner is ignorant or careless. 

Location and General Arrangement. 

Besides convenience of access from the different paddocks and from 
the road, the farm building should be located at a lower level than the 
dwelling house, and if possible, in such a position that the prevailing winds 
[flow from the house to the stalfle rather than rice rjersa. The distance 
should be from 50 to too yards, and some of the original trees should be 
retained or others he iflanted, so as to make a break between the two. 
The trees not only afford a grateful shade in the summer, l.uit they 
protect the home to a great extent from the flies and dusk When all the 
native trees have been destroyed and it is decided to make a plantation, 
the sugar gum and wattle are the best temporary trees, while the permanent 
ones in,ay be selected from the blackwood, English oak and elm, Finns 
insignis and Ci^pressus Lamhcriiana^ according to the locality. In wet 
districts a slab footpath. 4 feet wide, from the house to the milking shed 
will materially reduce the labour of keeping the home clean and tidy, The 
direction of the Jong axis of the building is not a matter of great im¬ 
portance, and if a better level can be o&ained by departing from the 
cardinal points of the compass, there is no reason why this should not he 
done. In fact, a building facing the N.E. and S.W. is, in, many localities, 

' the best. 





TRANSVERSE SECTION AND PLAN OF BUILDING. 



















FIG. 3.-FRAME IN COURSE OF ERECTION, 







FIG. 4.-3ENERAL VIEW OF BUILDING. 
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As has been already mentioned, our plan is to begin the building by 
erecting one end in its permanent position and arrange so as to extend it 
as far as necessary in the opposite direction in sections of 8, i6, or 24 feet. 
If means can be secured for driving the hay waggon up to nearly the level 
of the floor of the loft, a great deal of labour will be saved in handling 
both the harvest and the silage, as the chaff-cutter anay be placed on this 
floor, and all the feeding .arrangements thus be reduced to the simplest 
possible condition. Should the building be placed on the side of a hill a 
bank of earth may be formed either at the end or against the side near 
the end of the building. In order to protect the wall from damp, the 
exca\-ation or earthwork should be kept back from the wall for a space of 
two or three feet, and the earth prevented from falling in bv slabs, or samp¬ 
lings, so as to allow the waggon to be backed hard up against the wall of 
the building. 

The temporary end may be filled in with panels of either -ireather-boards 
or paling of about the same length and height as the panels of an ordinary 
paling fence. The rails are bolted to the studs and posts, so that the 
same panels may be used again whenever the building is extended. A 
doorway at one or both ends is provided according to the size and location 
of the building and its relation to its surroundings. 

Details of Construction. 

As will be seen from the illustrations, the framing is of the simplest 
description. The studs are 6x4, and all the rest of the framing 6x2, 
or, if more convenient, saplings may be employed throughout. Half-inch 
!:>olts are used to bolt the various timbers together. No mortices or tenons 
are used, and the labour involved is thus reduced to' a minimum. The 
principals are set up 8 feet apart, this distance being selected because 
it allows two cows to stand together side by side. Three longitudinal 
plates, also 6 x 2, are bolted to the studs, one 6 feet from the ground 
floor, the second at 9 feet to carry the ends of the floor joists, and the 
third just below the ends of the rafters. The following will be found 
the easiest way to begin the work:—First set out the framing by laying 
the timbers of one of the principals on a level piece of ground in their 
relative positions, and bore the holes for the bolts. The distance between 
the two end bolts in the rafters is 17 ft. 3 in. The first set will then serve 
as a pattern for all the others. Then set up the studs and posts, brace 
them plumb, and bolt on the* lower longitudinal plates and the floor 
joists. Then secure the brace on each side in its position by bolting it 
to the stud and floor joist. The rafters are lifted into position in the 
following way :—Bolt the outer end of the right hand rafter in its place, 

. allowing its central end to rest on the ground near the middle of the 
building. Then take the left hand rafter, bolt its central end to that of 
its fellow, and using the left rafter as a pole, raise the right hand one 
to its permanent position, and fix it by the bolt at the top of the brace. 
The left rafter will then hang from its central bolt, its outer end is then 
carried up to its position and bolted to the-top of the stud. The collar 
tie is then placed in position, and lastly, the top longitudinal plate 
bolted on. 

The roof is best covered with galvanized iron, two nine-feet sheets being 
required for the building as shown in the illustrations. The battens or 
ptirlins should be 3 x 3 hardwood bolted to the rafters. Five are required 
for each side if nine feet iron is used. They- are 16 feet long, the joists 
being broken on each alternate rafter. 
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The walls are covered with weatherboards, short 3x2 studs being 
fixed between the main ones. The space between the iorvest plate and 
the floor of the loft is arranged to meet ail the necessary requirements 
for ventilation. This space on the side that faces the east in a well- 
sheltered situation may be left open, as is the case on the side of the 
building away from the obsen'er in Fig. 4; or it may be covered in as 
seen on the side next the observer in Fig. 4. Panels 8 feet long are hinged 
at the bottom so that in hot -weather the whole of both sides may be left 
open. Ventilation in winter is provided by the spaces between the battens 
in the upper part of the panel, thus securing cross currents of air 
inimediately under the floor of the loft. 

The flooring joists are placed 2 feet apart, the ends being carried on 
a bearer bolted to the top of the central rows of posts. For the floor of 
the loft the test material is grooved and tongued softw’ood, but in many 
localities hardwood will be used, as it is much cheaper. The main objection 
is the shrinkage. When the green boards are first laid, this may be met 
by stretching a roll of building paper over the joists and nailing the 
flooring on top of it.* When the Ix)ards have become seasoned they may 
1)6 taken up and the joints closed up. A shoot is provided in the corner at 
eaxh side to allow the feed stuff to be sent down into the truck below. 

As will be seen from Fig. i, the ground floor is paved on two levels, 
the roadway down the middle being about 9 inches lower than the floor 
r,n each side^. The part of the floor on which the cows stand runs back 
nearly level to the edge uf the curb, where there is a single square step the 
full depth. This arrangeme^it is preferable to the sloping sides of a 
gutter. In the latter case the animals slip at)Oiit and are afraid to stand 
at their ease, because they know that the foothold is insecure. When on a 
raised level platform, however, although their feet are close to the edge, the} 
soon get to know that there is no danger of slipping, and act accordingly. 
The step up is made high, so as to allow the manure to drop clear of the 
animals. The roadway along the middle of the building has a low crown 
to its centre, and the gutter is formed by this slight curve meeting the 
kerb. As the cost of this floor is one of the main items in^ the total outlay 
involved in the construction of the building, it is important to use the 
resources of diff'ereiir localities to best advantage. Where bluestone, 
granite, or other hard rock is procurable, it is test pitched throughout and 
grouted in cement. • Where pitchers are not available, make a ke,rb of 
9x3 red gum, and floor the platform and roadway for a yard on each 
side of the kerb -with cement concrete. Many of the harder slates and 
sandstones found throughout central Victoria are suitable for this purpose, 
and quartz gravel makes excellent concreite. The remainder of -the floor 
may be wood paved. Finally, in parts of Gippsland and the northern 
Pilains, w^here stone of all kinds is nut of the question, a wood floor set in^ 
tar asphalt is the best available. The olaject is not only to keep the co\fs 
dry, but also to keep them clean, and reduce the labour of removing the 
manure to a minimum. 

The inside fittings may be modified to suit the ideas of the individual, 
one arrangement being shown in Figs, i and 2. The posts siupporting the 
floor joists on each side of the roadway are used to carry one end of the 
division between the stalls. The mangers are 5 feet 6 inches from the 
kerb, and between the manger and the. outside 'wall of the building there 
is a 4 feet race for feeding. ' A truck may be run along this, and fhe food 


*Tliere are several brands of building paper, P & B, &c., procurable in Melbourne. 
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passed down from the loft by means of a shoot in one corner. The mangers 
are simply made by means of an angle rail laid along the floor to form 
each corner; the front and back are formed of 6 x i flooring, wdth a 
X 2 to form the edge. Ther front of the manger is thus lo inches 
and the back i8 inches from the floor. The low'er rail between the cows 
may be carried forward to help in fixing the back of the manger, and at 
the same time it will keep neighbouring cows from interfering with one 
ancitther when feeding. Two coavs thus stand side by side in each eight feet 
space. They are best tied up by chains', the eye of Avhich slides up and 
down a i6 inch bolt fixed on the posts at the mangers. Bails may be 
easily fixed if they are required. No -divisions are placed in fhe mangers 
to separate one cow from the other, except the end of the rail already 
noted. In this tvay the Avhole length of the manger may be cleaned out 
after each feeding. A 5in. x sin. post erected in the centre of each double 
stall will prevent the cows interfering Avith each other Avheii Iving down. 

The advantages of this system are asi folloAAm— 

T. Uncovered cow yards are done away Avith. The whole-herd is under 
shelter, and the milking is done with as much comfort as is possible. 

2. The COAYS may be regularly fed to supplefnent the forage obtained 
ill the paddock. This means a notable increase in the returns from each 
animal. 

3. The cows are kept Avarni in AAunter nights. Straw or bracken fern 
may be used for bedding. In bracken districts this is the only way in 
Avhich a pest can be turned into a valuable commodity. 

4. The manure is easily secured. Each day a i^hoA^elful of dry earth 
is scattered at the rear of each coaau Next morning, after milking, a dray 
is taken through the shed, the manure removed, and carted out into a 
small adjoining paddock at once. It is ploughed under in the course of 
each fortnight. In this Avay a succession of fodder crops may be grown, 
and it will be found that the increased returns from the cows represent 
from fiA^e to eight shillings per load from this manure. 

5. By the method described above, the building can be gradually 
extended to any length. The difficulty of breaking joints on alternate 
principals is met in the case of the purlins, by allowing half of their 
number to project eight feet beyond fhe end of the building until the 
extension is made. In the case of the side Avail plates^ an eight feet length 
is bolted betAA^een the last two principals on each side. When the extension 
is begun, this may be taken off and the 16 feet length substituted for it. 

Other plans are given, Avhich may be adopted if preferred, as they 
Avill be found convenient in every way. In constructing the floors of sheds 
in hilly districts, care should be taken not to build them up on piles, as is 
often done. It is very difficult to keep such floors sanitary through drainage 
getting underneath. They should be made solid underneath before laying 
the floor. 

Mr. Johnson’s shed (Heyfield),is the most convenient for milking alone. 
The cows, after being milked, Avalk through a door beside the bail out into 
the paddock, instead of returning to the yard. In the ground plan are 
shoAvn roller sun blinds,” and these are found to be a great convenience. 
The shed has the advantage of facing the sun, wdiich has such a purifying 
and SAA^eetening effect, and -when the cow is bailed up the blind behind is 
drawn dcAAm- to shade the milker. This is far preferable to the bags 
generally used for this purpose. Here, too, is the best arrangement for 
Avorking the bail and door from behind. In the diagram D is a stop of 
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3 X I5 AE the lever to close the bail. When closed the end of lever E is 
dropped into F, ivliich holds the bail closed. To free the cow, die end 
of lever is returned to E. a piece of band steel G forces the bail open. 
B H is another stop, and to open the door the lever A is pushed over to 
H, die side lever C attached to an angle K opens the door. A bolt passes 
through the two levers at B and througji the cross piece, in which a groove 
is cut to allow the bolt to slide along with the lever. A study of the ground 
plan will make the action clear. 

Instructions for Making Concrete, 

Ingredients used—Cement, either broken stone or gravel, brick, shingle, 
&'C. ; the proportions should be i part cement to 5 or 6 parts of other mate¬ 
rial. Only* good cement should be used, and if it has been exposed to the air 
for some time so much the better. The materials are mixed on a wooden 
boarding or floor. The brick, stones, or whatever is used should not 
exceed |in. cube, with a considerable proportion of smaller material. 
Anything of the nature of clav. fine sand, loam, mud. dirt, &c., must be 
carefully excluded. Clean coarse sand may be used, but.not in too large 
X)roportions. The whole must be well rammed, or rolled, and it will then 
set firmly; 3in. of concrete gives a good foundation. In cowsheds no 
further finishing is lequired. the surface being sufficiently Tough to prevent 
the cattle from slipping. With dairies or separator rooms where a smooth 
surface is required, it may be finished off with cement Mn. thick, two parts 
of coarse sand (washed) to one part of cement. A bag or box of coarse 
sand should always be kept on hand, and if the floors become at all 
slippery a handful dusted over will counteract this. 
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PLAN OF FEEDING SHED AT MR. JACKMAN'S, WARRNAMBOOL. 













details of MR. JACKMAN'S MILKING SHED 
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2. Arran.^'einent; for working the hail and door. 
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GROUND PLAN AND GENERAL VIEW OF MILKING AND FEEDING SHED 
MESSRS. CAMERON BROS., YANNATHAN. 
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V.—FODDER FOR THE DAIRY HERD. 

Dr. Cherry, Director of A^^o'iculture, writes in former issues; — 

Our present object is to gi\-e a general view of the problem of foods 
and feeding, and to see what provision can be made by planting crops 
which will be available for the coming summer. When pastures furnish 
an abundance and variety of grasses no better food can be found for the 
milch cow. But before ripening mixed grasses contain from 65 to So per 
cent, of water, and a cow requires at least 100 lbs. of such material in the 
course of a day if she is to yield a profitable quantity of milk. This 
amount represents two cornsacksful, pressed down pretlv firmly. As the 
grass dries it loses a great deal of its water, so that the same amcaint of 
nutriment may be obtained from much less weight, but bv the eiwl of sum¬ 
mer the seeds have blown out, and much of the soluble material has dis¬ 
appeared, so that the grass, however plentiful, becomes dry, indigestible, 
and nearly useless for food. The cow finds it hard enough to obtain suffi¬ 
cient nourishment to keep up her own weight, without having an}' siir|ilus 
to spare from which she can manufacture milk. 

For it must be remembered that the animal body is like a machine in 
this respect, that is able only to transform the food materials into other 
forms of energy or into different chemical substances. It is no more able 
to create within itself the power of doing work or of secreting milk than 
a steam engine can keep on running when not supplied with wood and 
water. The food of the steam engine consists simply of carbon and water. 
That of the animal is more complicated. Water and carbon it must have 
in abundance, but the carbon is useless for the purposes of life in the 
form of charcoal. It requires to have been first of all worked up by plants 
into the form of starch and sugar, or of oils and fats. But the animal. 
differs totally from the steam engine in this respect. Not only must it have 
the foods already mentioned, but others still more costly and complicated 
must be provided. This class of foods is called frotein or albumin, and is 
found to consist of not only carbon and water, but also of nitrogen and 
traces of phosphorus and sulphur. 

Cliemical Oompositioii of Foods. 

Wherever life of any kind exists, whether it be in the form of plants or 
animals, the above classes of chemical substances are always found. How¬ 
ever different a plant may be from an animal the difference is due to the 
varying distribution of these materials, rather than to the presence of any 
distinctive substance in either plant or animal. Speaking roughly, plants 
are distinguished by the preponderance of carton, animals by the relative 
amount of protein. 

Carbon forms the charcoal of the plant. It exists in the form or wood 
and fibrous materials, as starch and sugar (carbohydrates), and as oils and 
fats. Wood and fibre are generally too tough for the animal to digest and 
utilize as food, but the carbohydrates and fats form most important articles 
of food. They serve as fuel for the body, keeping up its warmth, and 
supplying it with much of the material for doing work. In the case of 
the cow they furnish a large part of the solids of the milk. For these 
purposes any given quantity of fat has a food value of two and a half 
times the same weight of carbohydrate. This fact explains the instinctive 
liking that all animals have for fatty foods in cold weather. The sugars. 
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starch, and oils are frrand masr abundantly in seeds and fruit, but reference 
to ihe table which follows shows that thev are nresent in all parts of the 
plant. 

Prorein consists not uiil\‘ of carbon and water, but also contains nitrogen, 
and traces of phosphorus, sulphur, potash, and nrany o£ the inorganic salts. 
Its distinciiA'e feature is the nitrogen vrhich it contains. Protein is the 
essential part of all living substances, and it is for its replenishment that 
nitrates, ammonia, sulphates, and phosphates are required in manures. 
Xitrogen exists in nature chief!v in the form of the gas which constitutes 
four-iifths of the atmosphere. ^ But with some few but very important 
exceptions, plants are not able to make use of it in this form. They require 
to have it presented to their rootlets in such form as nitrates or ammonia 
salts dissolved in the water of the soil. The plant stores the nitrogen 
chiefly in the .seed, and tlms in the form of protein it becomes available 
as food for animals. The white of egg, lean meat, and the casein of the 
milk are examples of nearly pure protein. Blood, muscles, nerves, and 
organs not only ccnsist large:v of jwntein. but they require this same 
substance, or others very like it, as food to make good the wear and tear 
of daily life, and to provide for growth and development. Hence protein 
is an essential part of the food of all animals. The plant, under the in¬ 
fluence of the heat of the sun, slowly and laboriously manufactures it from 
the soil ; animals eagerly appropriate it from the plant or else from one 
another, so that the struggle for existence has teen well described as 
struggle for nitrogen.*’ Every moment the living parts of our brxlies are 
being worn out and renevred. and this renewal can only be effected by 
protein in the food. Protein is therefore an essential part of every ration, 
and from what has been said it will be seen that it is the scarcest and most 
costiv part of every ration. 

But while the chemical composition of the food is thus fixed there is 
another point of supreme importance. The forjd must not only have the 
right constituents, but it must also be digestible and palatable. The mere 
taking of food into the stomach is not sufficient to sustain life. The juice.s 
secreted by the vralls of that organ must act on it, and reduce it to such 
a condition that the solid p^xts become dissolved and are thus able to 
permeate the walls of the stomach and intestines and enter the blood. By 
the blood they are carried to all parts of the body to supply the food 
required by the Avorking parts. The food must therefore contain a proper 
proportion of digestible matter. When the stomach is filled with a mass 
of dry, hard, inmitritious grass, leaves and straw, not only is the animal 
deprived of proper nutriment, but it cannot make use of the digestible parrs 
of that which k actually'present in the stomach. 

Then also the food must be varied in character and appetizing. We all 
know the effect upon ourselves of the way in which a meal is cooked and 
served, and the same holds good for all animals. The sight and smell of 
food, and the anticipated enjoyment of the meal are the chief stimulants 
to the secretion of the gastric juice. It has been shown by recent experi¬ 
ments that suitable food may be placed in the stomach of a starving animal, 
and no attempt will be made to digest it if the animal is not aware of its 
presence. In the same way the digestive juices will be secreted in abun¬ 
dance if the animal merely tkinks he has SAvalloAved food. He may be 
completely deceived on this point, but preparations for the digestion of 
the meal are made all the same.. Hence successful feeding implies' variety 
as well as quantity and qiialitVr 
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Relative Valiie of Food Stuffs. 

A knowledge of the chemical composition of any food is not of itself 
sufficient to enable us to estimate its value to the animal. We require 
to know in addition how much of each “nutrient ”—the name given to the 
nutritive parts of the food, including protein, fat. carbohvdrates, and 
minerai matters—is digestible or available for the purposes of the animal 
economy. The following table has been copied from Bulletin 132 of the 
Agricultural Experiment Station of the University of California; and the 
requisite analyses have been carried out, partly at the laboratory of that 
University and are partly derived from Henry on '' Foods and Feeding." 
The climatic conditions make the results obtained in California more direcrlv 
applicable to Victoria than those derived from Europe or the Eastern 
States of America. The nuiriiive ratio gives the proportion which the pro¬ 
tein bears to the weight of the carbohydrates and fats combined, i ib. i')f 
fat being calculated as equivalent to 2'5 lbs. of sugar, starch, or gurn. 
For instance, let us take green lucerne. Taking the figures from the table 
the nutritive ratio is calculated as follows: — 

Percentage of carbohydrates ... ... ... 7'SO 

Add food value of fat. s, '6 X -*5 ... ... = 1*50 

Total ... ••• ... 8*80 

Divide 8 *80 by the percentage of protein, viz., 3*7, and the quotient is 2*37. 

And the decimal may be carried to any desired degree of accuracy. Hence 
the nutritive ratio of green lucerne is said to be 2*3, that is, it contains one 
part of digestible protein .to about two* and a third parts of all the available 
non-nitrogenous constituents. This is an example of a 'Aiarrow ” ration, 
because the nitrogen is large in proportion to the total of all the digestible 
nutrients. On the other hand, potatoes are an example of a “wide'' 
ration, because the protein is small in projjortion to the other nutrients 
(i to 18*4). 


Dry Matter and Digestible ITiitrieiits in 100 lbs. 


Feed Stuffs. 

iH'y Matter 
hi lod ll's- 

Digestible Nutrients in 100 Ihs. 

._ . i 

Nutritive 

ilatio. 

Protein. 

! Carbo- | 

hydrates, j 

i 

Fat. 

.Grcvii foddiC. 






Lucerne 

20*0 

i 3'7 

7 *3 

•n 

I : 2*3 

Saltbush 

, 23 *5 

2 'tj 

'9*2 

•3 

i 1 : 3*9 

Barley 

21-0 

1-9 

10*2 

•4 

1 1 : 5-8 

Bed Clover 

29 -2 

2*9 

14*8 

*7 

1:5*7 

idai'/ie' .. 

20*7 

1*0 

11 *0 

1 *4 

! 1 : 12*0 

Cow Pea 

; 16-4 

1*8 

! 8*7 

! -2 

1 : 5*1 

Horse Bean 

15*8 

! 2*2 

1 7*1 

j -2 

1 : 3*4 

Oats ... 

i 37-8 

: 2*f 

18*9 

1*0 

1 : 8 *2 

Orchard Grass .. 

27*0 


11*4 

*5 

T: 8*4 

Eye .. 

23*4 

1 2*1 

: 14*1 

•4 

^ 1 : 7 *2 

Soya Bean 

24'9 

3*2 

1 11‘f) 

( *5 

1 1 : 3 *8 

Sorghum 

20*6 

1 -6 

12*2 

j *4 

i 1 : 22 *0 
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Dsr Hatter and Digestible Nutrients in ioo lbs.— coninnted. 



r>ry Matter 

hi Too lbs. 

; Bige^tilde 

Nutrients in 100 il)s. 



Fi-r'd 

Protein. 

Carho- 

liydrates. 

Pat. 

llatiu. 

limie.. tl’ 








.. ' 15*7 

1*0 

11-ti 

•1 

1 

7-0 

C:^.bba,de 

15-3 

1*S 

I 8*2 


1 

5-1 

(TlITOtS 

ii-4 

*8 

7*8 

•2 

1 

1,0-3 

^•landx-ls 

.. , Iri 

i *1 

5 *4 

•1 

1 

5-1 

Parsnips 

.. ; U-T 

i*0 

11-2 

*2 

i 

7-3 

PotatoL‘.s 

.. ■ -ii-l 

•9 

10*3 

•1 

1 

18-4 

Pumpkins 

.. ' i)’l 

1*0 

5-8 

•3 

1 

0 *0 

Turnips 

.. ; ‘d-3 

] *0 

7-2 

*2 

1 

7 ‘7 

Brno 







LiiC:.*.rne 

.. ' sfrl 

. 12*3 

37-1 

1*0 

1 

3 -3 

Ucirlep* 

hi-.~ 

i 5*8 

43-i 

1*0 

i 

8*1 

Ulover, red 

84*7 

: 0-S 

' 35*8 

1*7 

1 

5-8 

Cow Pen 

8!V;] 

! 10*8 

38 •() 

1 *1 

1 

4-G 

Oat 


1 4*5 

! 43 *7 

1*5 

1 

10-5 

Eve Grass 

80 *C 

f)*l 

; 37 -S 

1*2 

1 

6*6 

Vetch .. 

88*7 

i 12*9 

1 37 *5 

1-4 

1 

3-1 

Wheat 

.. , Id ”2 

3*6 

1 46-1 

! 1-1 

1 

13-5 

Si rail'. 




i 



Barley 

. - , 85 -8 

' 

41-2 

i -6 

1 

Gl-0 

Oat 

LO-S 

1*2 

38 -0 

■8 

1 

33-8 

Scjya Bean 


2 *3 

40 *0 

' 1 *i 

1 

18-5 

Wiseat 

•. , hti *4 

•4 

36*3 

•4 

1 

93-0 

Omio nni Seeds, 







Barley 

: PO-0 

i 9*G 

03 -5 

; 2*1 

1 

7 -i 

Alaize .. 

S9 ‘4 

i 7*8 

00 -7 

4-3 

1 

} 

9 • 9 

Cow Pea,' 

85*2 

18*3 

54 -2 

: 1-1 

3 *1 

Oats 

.. ’ 8‘l -0 

i 9*2 

4> ‘3 

' 4-2 

1 

I 

6*2 

Eice .. 

87 ‘7 

5 *3 

07 *0 

i *3 

12-9 

Soya Bean 

si) *2 

29 *6 

•22 *3 

! 14-4 

1 

1 *9 

Sunflower 

d2*5 

]2*1 

•20 -S 

i 29-0 

I 


Wheat, old 

bl*7 

13*7 

47 *0 

1 -4 

I 

3-7 

Products, 







Brewers’ Cfl'ains (n’et) 

24 -3 

3*0 

9-3 1 

1 -4 

1 

, 3 '2 

Cocoa nil t Oil Cake 

.. 85 *fl 

10.4 

42 -4 1 

9-7 

i 

1 

4-0 

Maize Meal 

.. ; 88 *0 

G*4 

06 *3 i 

3-4 

11-6 

Linseed Meal 

80*1 

20-1 

' 38 *5 1 

6-5 

1 

2-0 

Pea Meal 

.. • SB *5 

16-8 

51 *8 i 

• 1 

1 

1 

3 

Peanut Meal 

.. : 8t}*3 

42’9 

22*8 j 

0*9 

0-9 

MTieat Bran 

.. ' 88 *3 

11*2 

42-2 ! 

2*5 

1 

4-3 

Pollard 

.. : 8S -3 

1*2*2 

1 

53 *4 1 

3-8 

1 

5-1 

Silage, 

Californian Analyses (1)- 
Barley 

.. : 20 

1 

D8 ! 

12-7 

0-9 

1 : 

8-3 

Clover 

.. : 2-g 

2 i 

13-0 1 

1 -0 

1 : 

8-0 

Maize- 

.. ' 25 

1*3 j 

13*5 I 

0*G 

1 : 

11 -5 

Oat 

' 28 , 

1*5 1 

14 -S ‘ 

0-9 

1 ; 

11 -5 

Orchard Grass 

*. 1 23 

1*1 1 

10-G 1 

1-0 ! 

1 : 

11-9 
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Dry Matter and Digestible Nutrients Ix\ igo lbs.— continued. 


Fuecl StuSfs. 


i Dry Matter - 
i in 100 Ibd. ; 


DigestiiAe Nutrients in 100 it--. 


protein. ' , 

hydmtcs. 


-j Nutritive 
! Ratio. 


Average American Analv- 

FCS (2)~ 

Maize 
Sorglmm 
Lucerne 
Grass 

3Iaize and Sorghnin 

Victorian Analyses, IttfiS (, 
'Maize, No''. I 


iSorgluiiii 

Maize (nearly ripe) 
Grass 

Oats and Clover 
Oats, 1905 


21 ^ 

0 -0 1 

11 *3 i 

0*7 ; 

1 

14*5 

24 ! 

0*6 ! 

14*9 , 

0*2 : 

1 

25*0 

28 ' 

3 '0 i 

8 -5 

1 ‘9 

1 

4*4 

32 j 

1*0 ; 

13*4 ; 

i *0 

1 

9*1 

24 I 

1*6 

13 i 

0*7 

1 

9*2 

25 

1 

i 

14-G ‘ 

0*8 

1 

10 ■ 0 

20 

0*9 : 

10 

0*9 

1 

13 * K . 

10 

0*9 

9 *6 

0*8 

I 

12*8 

20 i 

1 

10*5 

0*8 

! 1 

12*5 

18 : 

0*7 

5*3 

0*4 

1 

9*0 

22 ' 

1-2 j 

11*3 

1*3 

i 1 

12*1 

40 

35 ! 

1*4 ! 

25 

0*9 

■' 1 

10*4 

1*8 1 

21 

1-2 

; 1 

13*3 

28 1 

2*3 i 

14 

1-2 

' i 

>- , s, 

i 0 

34 1 

0.0 { 

i 

18 

1*0 

! 1 

9*3 

.a. Bull. 

132. 






( 2 ) Henry, p. 243 . . - . 

!3) Chemical Lab. Dejit. of Agriculture.—In calculating the digestible nutrients 
from the total amount of each constituent present, I have averaged the co-enicients or 

digestion.—T.C. 

The foregoing table should be kept for reference, as it givp the relative 
nutritive values of most of the foodstuffs commonly used in this State. 
AMviious rules have been adopted for calculating the^ commercial value ot 
. any given material. None of these are quite satisfactory, but a fmi 
comparison niav usually be made by reckoning the protein as worth 
as much as the carbohydrates, and the fats as worth from two and a hair 
to three times the carbohydrate.s. Take the following exam])les from the 
table:— 

Oats. 


Pioteiii~9-2 X 2 
Carbohydrates ... 
Fats—i'2 X 3 ... 

Total 


Protem—11'2 x 2 
Carljoliy d rates ... 
Fats— 2-6 X 3 ... 


Bkan. 


Ttai 


]8*4 

47-3 

12*6 

... 78*3 


22*4 

42*2 

7-5 

72-1 


Hence 12 lbs. of oats are worth as much money as 78 lbs. of brp. 
Tn other words, allowing for the difference in weight ot the respective 
bushels, when bran is at is. oats are worth 2s. 2d. the biishe, s a 
matter of fact, the market value of oats is always somewhat higher n 
account of their special value as horse-feed. 
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■ Value of Protein. 

Tile value of protein as the necessary food for keeping tip all the 
hving tissues of an animal has been alread'y eNplaiiied. The most difficult 
Virobiem of both feeding cattle and raising crops is to keep up the supply 
r;f this all-essential nitrr^genoiis food. It will be seen that of green fodders 
the various legumes, as lucerne, clovers, peas, and beans stand pre-eminent, 
tvhile the large amount which saltbush contains explains at once the high 
valir.- f'L uiis as a forage plant. Ail the iwt crops are relatively poor in 
protein, while ensilage and hay correspond to the greenstuff from which 
they are made, but in hay the percentage is relatively high, because the 
dry matter has been increased bv the disappearance of 60 per cent, of the 
water. As the crop ripens the protein is rapidly concentrated in the seeds, 
and hence the richness of grain and the poverty of vStraw. Here again 
ihe quantity of protein attains a maximum in peas and beans. The high 
food value of the various bv-nroducts is explained bv a glance at the 
table. 

The quality and quantity of fcoll siipi|)iied to our dairy cattle has, 
ut) tc;: the present, been left too much to chance. When the seasons are 
fawirable no better food can be found than the natural pasture grasses, 
but these require to be regularly supplemented. Xo fact has been more 
clearly demonstrated than that the yield of milk and butter fat is 
dependent on the food supply. This, of course, is what one would 
expect, since the first use of the food is to keep the animal alive, and it 
is only the surplus of the ration that the cow can turn into milk. Taking 
1,000 lbs, as the standard weight of a cow, it is found that to maintain 
die full milking capacity the following average ration is required: — 

Dry matter in food ... ’ ... ... ... 25 lbs. 

Containing Digestible Protein ... ,.. ... 2*5 lbs. 

>f f! Carivnivilrates ... ... 12*5 Ibg. 

r' Fats .. ... ... *5 lbs. 

together ivitb at least 75 lbs. (7I- gallons) of water and a little salt. In 
hot weather the water requires to be greatly increased. The amount of dry 
matter in the form of coarse fodder should be about 16 lbs., and the 
quantities should be so adjuster] that the nutritive ratio is 1:6*5. In 
other words, cows do not yield their best if fed on too coarse or too con¬ 
centrated foods. If we turn to the table it will be seen that all the above 
requirements are contained in about 80 lbs. of fresh red clover, or in 
joo lbs. of good rich mixed pasture grasse.s. To supply the difference 
between the above standard quantities and the amount that the cows actually 
obtain is the problem which has to be faced by the dairying industry in 
Victoria. 

Feeding Bations. 

Let us see how the full ration may be supplied, supposing the cows 
are wholly band-fed, and always keeping in mind the fact that variety of 
food and a palatable mixture are essential. 


I!>5. 

Dry Matter. 

Protein. 

I. 

1*23 

Carbo" 

liydmte.s. 

Fats, 

It) Lucerne Hay 

.. 8-0 

3-7 

*16 

!!} Oat Sts^aw 

.. IPS 

•12 

3*S 

' *08 

20 Mangels 

.. 1 -g 

*22 

IT 

'02 ■ 

4 Oats .. 

.. Il *5 

*37 

1-8' 

•17 

4 Bran, ,. 

.. S-5 

■45 

, 1*7 

•10 
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lu. 

Drv JIatttfr. 


C'arbo- 

lirdrutfcs. 

Fats. 

12 Lucerne Hay 

. 10 -08 

11 . 

1 -48 

4*40 .. 

•IS 

40 Maize Silage 

. 10*00 , 

,. 

*50 

5-39 

'22 

4 Bran .. 

. 3 *53 


•45 

1.69 

•ii) 


24-21 

. . 

2 -43 

11.54 .. 

'50 

25 Lucerne 

5 *00 

111. 

*74 

1*4 

•12 

14 Oaten Hay 

. 12 *80 

. . 

* 05 

6-2 

•2i 

20 Maize Silage 

5*00 


•23 

.. 2*7 

•11 

4 Bran .. 

. 3 *53 


*45 

1*7 !! 

•10 


20.33 


2.09 

12*0 

*54 

40 Mangels 

. 3*0 

IV. 

•44 

2*2 

*02 

iS Oat Hay 

. 10*2 


*80 

7*8 

•20 

3 Linseed Cake 

2*0 

.. 

*78 

1*1 

*•20 

3 Bran .. 

. 2 -0 


•34 

1 *2 

'OS 


25.0 


2*30 

12*3 

'50 


It will be seen that in all cases the difficulty is to provide the requisite 
amount of protein without unduly increasing the bulk of the ration and 
the amount of carbohydrates 3 hence the use of bran and other concentrated 
foods. 

In order to see how the food each cow is receiving actually compares 
with the amount given in these rations., the food should carefully 
weighed. The nutritive value of each kind may then be calculated from 
the table, and tabulated in the form of the preceding rations. The question 
should then be asked—Is the cow' picking up enough grass in the paddocks 
to make up the deficiency ? If not, the ration should be brought up to the 
standard, and the increase in the milk noted. The point where judgment 
is necessary is in valuing the food that the animal obtains while grazing. 
The appetite of the cow is usually a pretty safe guide as to when she has 
not had enough. 

As to providing for next season’s fodder, the thing which should be 
done at once is to put in a crop of oats for hay. Later on a small area 
(irrigated if possible) for mangels and maize should form a part of every 
dairy farm, and the supreme importa,nce of lucerne as the chief of fodders 
is amply borne out by the results of scientific feeding as well as by the 
experience of 40 years. 

It is proposed to show how this information, combined with a know¬ 
ledge of the value of barnyard manure, can be directly applied by every 
farmer to increase the milk yield of his herd. By this means the dairying 
industry will be placed upon a basis of permanent prosperity, and, as will 
be seen, this is the only way in which the industry can be made self- 
supporting in the proper sense of the term. 

We have already pointed out the value of the nitrogenous or proteid 
constituents of the food. The ease with which the requisite amount of 
protein can be raised is the true measure of the fertility of the farm. 
Plants obtain all their carbonaceous constituents, such as sugar and starch, 
oils, and fats, frorn the carbonic acid gas of the atmosphere. But for the 
elaboration of pre^tein the materials must be drawn from the soil. These 
materials are nitric acid, ammonia, phosphates, and sulphates. They 
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form the most valuable constituents of manure, whether artificial or cdI- 
lecred on the faiiii. These are the portions of the fertility o-f tlie soil 
which are sold with the crop» When all the crops raised on a. faim are 
fed to animals, awiXiparatively little of rhe fertility of the land is lost. ^ It 
is esthnated that oiie-fourth of the value of a crop of wheat and one-third 
of the value (jf a crop of oaten hav are drawn from rhe land. In selling 
such crops rhe capdral value of the* land steadily diminishes. On the other 
hand,^when the produce of the farm is sold in the form of cream tlie case 
is entirely difteieiit. The Imtter fat is r>rodiiced by the cow from 
materials derived by rhe plants from the atniosphere. and the portion of 
the milk drawn from the soil remains in tlie skim milk. The secretion of 
111]Ik by the udder is not in any sense a process of filtration. Every par¬ 
ticle of milk is elaborated by the living cells of the animal, which are 
raiddly ivoin out in the process. These cells can only be renewed by the 
protein elements of the food, and hence the importance of this class of the 
clieniical constituents of the food. 

In the cowa as in all other warm-blooded animals, most of the food 
is iise<j up in maintaining the warmth of the body. It is estimated that 
75 per cent, of the heat producing value of the food is annually 
consumed in this way. In the cold weather the proportion is much greater. 
The maintenance of life being the prime tnd to which the food is devoted, 
it follows that the cow must be receiving a full ration, or else there ivill 
be very little left for her to turn into milk. This fact can hardlv be 
emphasized too stiongiy. It follows that in the winter the milk yield 
can be incrcMsed by tw'o methods—either by increasing the food or by 
keeping the animal warm. Every one must have observed how the cows 
select a sheltered corner of the paddock for a, camping ground. If they 
have the opporrunity they prefer dry ploughed ground, sheltered from the 
wind or frost. The records of every butter factoiy demonstrate that adverse 
weather is the chief factor in accounting for the falling off in tiio 
milk Yield. ^ The milk supplied is not only deficient in quantity, but very 
poor in quality. The cow has been burning up the sugar and fat in her 
own body in « 3 rder to keep herself warm. 

Of the various methods of providing shelter for the herd, none can 
compare with housing them in a warm, welbventilated stable, A large shovel 
ful of dry ^earth daily will make the floor much warmer, and absorb tlie 
liquid portion of the manure. Of bedding materials, voiing bracken 
forms one of the ymrmest, and, from the chemical point of view, one of 
the richest of available materials. On most farms bracken grows only 
too readily, and its use for bedding will benefit the farm in more wavs 
than one. Barnyard manure, consisting of the excrements of the cow 
mixed with bracken, and the abov'e proportion of earth, has the folloiving 
average chemical composition, the most valuable part being derived from 
the urine: — 

Composition of Barnyard Manure. 

IMoisture ... ... 730 to 77’:; per cent. 

Nitrogen ... ... ‘78 ,, ‘34 „ 

Phosphoric Acid ... ’40 ,, U6 

... ... ^84 -40 ’’ 

Calculated at the current market rates for nitrates, potash, and phos¬ 
phates, Its value Y'aries from 7s, 6d. to los, per ton. Tt is estimated that 
each cow will produce a ton of this manure a month if tedded every night 
and housed during the greater part of the day when the weather'is bleak 




S June, 1905,] 


Praci^al Guide iu Dainlu^. 


31 f 


and wet. When thus fuiuished with a large ■"jaaniity or’ valuable manure, 
the farmer has the means at hand for growing all the forjrJ stuff iiecessarv 
to keep up the full yield o-f nrilk all the year round. Of still greater im¬ 
portance is the fact that he can raise bea.vy crops of roots, maize, and 
green fodder, and thus make the rations of the con* a.ppetizing and diges- 
^tible, enabling her to secure fhe full value of the drv portion of her food. 
"We have already pointed out that the rich young herbage of the spring 
is the ideal food for the milccli cow. The more nearly we can imitate this 
ttlie better the results will het. The importance, therefore, of succulent 
tfood is readily explained. 

In order to secure the full value of the barnyard manure, a small area 
of land, say an acre for erery; four co'ws, should he kept constantlv culti- 
v/ated. As fast as the crops are taken off one strip of it, this should be 
at once manured at the rate of ten to fifteen loads to the acre, and a fresh 
cnop put in. The chief source of losses in farmyard manure is exposure to 
t.he weather. Fermentation takes place, the ammonia evaporates into the 
Atmosphere, the nitrates and phosphates are wmshed away by the rain. 
?Vhen once the manure is buried in the field its fertilizing constituents 
h ave been secured. Anothe® important point about farmvard manure 
is that it improves the mechanical condition of the soil. Light soils are 
compacted and rendered more retentive of moisture ; heavy soils are loos- 
esned and aerated. By this means land of almost anv description can he 
laade capable of bearing a succession of heavy crops. The more it is 
cultivated the richer it becom^es. The crops which are to l>e grown for 
the cows vary in different districts. The requirements of the herd should 
be considered six months in adA’ance, and a rotation of crops sown in their 
proper season. In nearly ewry part of this State oats or barley with 
ta les may be sown in the Autumn, followed by peas and beans, and 
th ese by mangels. In the spring maize, sorghum, and amber cane have proved 
th e most valuable in the Victorian experimental fields 1903. If with these 
is conjoined an area of oaten bar capable of yielding half-a-ton for each cowy 
amd a quarter of an acre of lucerne, ample provision has been made for 
su^pplementing the natural pasture grass. 

.The only point -which remains to be considered is the difficulty of pro- 
vi( 3 ing water for the growing: cirops in summer. On many farms consider¬ 
able areas may be watered by gif^avitation or by pumping from a creek if the 
site of the cultivation paddoclc h chosen with this purpose in view. The 
equivalent of three and a half inches of rain per acre may be provided 
. (a,fter allowing an ample raaig-in for evaporation) by a dam containing 
600 cubic yards of water. The advantage of being able to keep maize 
and lucerne growing at the period when their growth is most rapid is very 
great Every farmer should aim at'making the necessary provision, and 
tie work may well be done in sections, the capacity of the dams being in¬ 
creased from year to year. The surplus grasses of the spring may be 
tunned into ensilage instead of Ibeing allowed to go to waste, and a crop 
of .maize, planted in Septembei or October, will in most years arrive at 
the necessary point of maturity without irrigation. The surprising results 
AittAined by private irrigatiouisti in several districts will be described in 
an early issue of the ]onrnah 

Eliisilage. 

T'-hree methods are adopted of making ensilage, the stack, the pit, and 
tlie iover-ground silo. Whenever, a green crop is thrown together in a heap, 
fsenwentation takes place. ' The Aim of a successful system of ensilage is 
to control this fermentation and reduce it to a minimum. Fermentation 
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is a process of combustion. Whenever a log of wood is buriitj or the body 
heat of an animal is maintained, or fermentation is set up, the heat is 
piodiiced by the union of the carbon of the organic matter with the oxy¬ 
gen of the air resulting in the formation of carbonic acid gas. In the 
€a,se of ensilage the portion of the material which is thus lost is not the 
fibrous and woody parts of the plant, but the starches and sugars which 
form the most valuable food constituents of the crop. In stack and pit 
ensilage, the loss amounts in most cases to from 15 to 25- per cent, of the 
nutritive materials of the whole. It will thus be seen that the saving of 
the sugars and starches is the chief point to be attained. The over¬ 
ground wooden silo, when properly constructed, reduces this loss to from 
5 to 10 per cent. From experience extending over many years, the 
Americans have settled three points— 

(a) That ensilage crops should be passed through the chafcutter 

before packing in the silo. 

(b) That the silo should be at least 25 feet high. It then requires 

no weights to be placed on the top. 

(c) That maize is the most profitable crop to grow for ensilage. It 

gives bv far the heaviest yield per acre, and, when cut at the 
right time and chaffed, no air is retained in the ^mass. The 
exclusion of the air is the main factor in preventing fermenta¬ 
tion. , 

An over-ground silo, 14 feet in diameter, and 25 feelt high, will hold 
atjoiit 70 tons. This quantity may be grown on 3 acres of land. It will 
feed 42 cows each at the rate of 40 lbs. per day for three months. A silo 
of this kind can be built in most districts for ;£i5. The details of its 
construction appeared in the Journal for January, 1905. 

Tr will l:>e seen that the collection and careful use of the manure of 
the dairy herd is the kev of the whole position. The falling off in milk 
can te obviated by conserving the warmth of the cow and feeding her up 
to spring level. The housing during the winter nights is the best protec¬ 
tion against the cold, and thus economises food, while at the same time k 
furnishes the means for growing all the necessary crops. It is of no use to 
attempt to cultivate a large part of the farm. A small area should be 
kept in a high state of cultivation, and the chief ^efforts concentrated upon 
it alone. A farm of 100 acres, under existing methods, carries on an average 
less than twenty cows. If five acres of land be taken in hand as indi¬ 
cated, and a succession of two crops grown each year, the total amount of 
ploughing works out at fifteen acres, representing, perhaps, one day’s work 
in a fortnight. The two crops off the five 'acres should yield at least 
200 tons of green fodder in the course of the twelve months, or about 65 lbs. 
per head every day of the year. 

The time ncciinied in cleaning out the stable every morning is not 
greater ;ihaii that which is at present wasted in hunting for the cows among 
the stumps and logs before daylight. The monetarv returns of the new 
method will be at least double what the same farm now produces. An excel¬ 
lent example of this method of dairy farming was described in the Journal 
for -\iarcli, 1905. On Mr. Cumming’s farm 30 cows are kept on 25 acres. 


Yl.-^DAIBT MANAGEMENT. 

The quality of the butter made in this State largely depends on the 
care bestowed on the production and treatment of the milk and cream 
tiefore being manufactured. In the interests of the dairying industry it is 
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necessary for the producers to exercise every precaution tO' insure the pro¬ 
duction of a first-class quality of butter. This fact is recognised bv most 
dairymen, but there are some who do not give due attention to these matters. 

It is to be regretted that it is not possible to deliver all the milk' pro¬ 
duced to the creameries and factories, and it is deplorable to find many 
who are within easy reach of a creamery or factory trying to separate'the 
milk from their own cows and manufacture their butter in small lots. 

Perhaps the worst results are obtained from cream separated on the 
farms and kept until too old before being delivered to the place of manu¬ 
facture. The cause for complaint is not due to the use of small separators, 
but to the want of proper conveniences and accommodation, and. the lots 
being small, the necessary care is not given to .the cream. 

In our wmrm climate it is absolutely essential to have the aid of re¬ 
frigeration at all times of the year in order to make best butter. 

In the absence of refrigeration the quality of the output is irregular, 
so, in order to attain and keep up uniformity, the milk should be delivered 
to where it can be treated in large quantities and manipulated to best 
advantage. 

With a view to encouraging an improvement on the existing conditions, 
the followdng rules have been suggested by the dairy experts connected with 
this Department as a guide to dairymen:— 

The Care of Milk. 

Milk should be drawn from the cows in as cleanly a manner as possible. 
The surroundings should also receive due attention. It is a pleasure to 
notice the recent rapid increase of modern well-drained and paved milking- 
yards ; together with well-arranged and ventilated milking-sheds. Examples 
can be met wdth in every district that serve as models for the neighbours 
to copy. When yards are convenient in their arrangement and paved, it is 
easy and pleasant to work in and keep them clean. 

Milk is a great absorbent of bad odours, and a good medium for the 
development of bacteria. If the surroundings be evil-smelling, the milk 
will soon became tainted., The value of butter, therefore, becomes lessened 
as the contamination is permitted to increase in the milk. If a cow^s udder 
is dirty it should be carefully washed, and if clean, it should at least be 
wiped. Such simple precautions prevent filth and dust from falling into 
the bucket when milking. Milking with dry hands is preferable, and is 
fast coming into favour. It is a much cleaner and better plan than the 
old way. 

When the milk is strong in odour and flavour from such food as fresh 
green rape, lucerne, trefoil, turnips, &c., aeration greatly improves it. 
The aeration of milk has long been advocated; but because it was imper¬ 
fectly understood, or entailed a certain amount of trouble, but few dairy¬ 
men practise it. Milk that is quite nauseous to the taste, and gives off a 
strong undesirable odour from the above causes, can be made quite agree¬ 
able and palatable by aerating. The fact that the odour rises frorh the 
milk is proof that the element causing it is volatile. If pure air is passed 
through the milk, or if milk is spread out thinly and exposed to such air, 
the undesirable element evaporates and is carried away. A simple ex¬ 
periment may be more convincing than any lengthy explanation. When 
the milk is affected, take a cupful and pour it a few times from one cup 

12 
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Milk straining 

Although every care may ke taken to keep milking yards and cow¬ 
sheds clean, the cows groomed, the hands of the milkers and the udders 
and teats of the cows washed, it will still be impossible to prevent particles 
of dust, dandruff, hairs, &c., from falling into the milk. With ordinary 
milk strainers onlv the large particles are prevented from passing from 
the milking bucket into the cans. In addition to the usual wire gauze, 
therefore, two or four folds of butter-cloth should be used. Quite recently, 
cotton wool specially prepared for the purpose has been introduced, and 
as it more nearly approaches a filter than anything used in ordinary prac¬ 
tice on the dairy farm, it restrains practically all the undissolved impurities. 
Each disc is burned after use, and a new one inserted for every milking, 
or about every forty gallons of milk, thus obviating all risk of contamina¬ 
tion through strainers not being clean and sweet. Unfortunately, there 
are still some persons who consider straining unnecessary because the milk 
is only for the factory or creamery, or going to be separated. They fail 
to realize that as some of the impurities may have been dissolved by the 
time it reaches the separator, it is then too late to attempt to arrest the 
taints imparted to the milk, and all that can be done is to detain the coarser 
particles which may still be undissolved. 



The accompanying illustrations show the. effect of the improved strainer 
on milk. Fig. i is a disc of cotton wool before use, and Figs. 2 and 3 
are discs through which 40 and 20 gallons of milk respectively have 
passed, and it will be seen that the last is very much the dirtiest. Both 
lots of milk had previously been run through five strainers, two of which 
were muslin. 
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IMPROVED MILK STRAINERS STAMPED OUT OF ONE PIECE. 



PARTS OF LARGE SIZE IMPROVED MILK STRAINER. 

Cream Separators. 

The cream separator should be kept free from dust Sihali particles 
of sand or gravel getting into the bearings will cause them to become hot 
when working, with the result that those parts get rough and worn and 







8 June, 1905 .] Pracikal Gtiidc io Dairying, 317 

the machines run unsteadily. In addition to,the cost of renewing the worn 
parts the skimming will be imperfect, and a serious loss of butter fat takes 
place. Use only oil of good quality. The use of cheap or inferior oils 
produces the same effect as the presence of grit 011 the bearings, and con- 
sequentiv shortens the life of the machine, impairs the efficiencv of the 
work done, and adds considerably to the cost of repairs. Keep all work¬ 
ing" parts well oiled and free from dust. Do not use a brake of any sort 
to stop the machine. 

The higher the rate of speed the better the separation, and more can 
be passed through with good results. The lower the speed the more 
imperfect the skimming, or to a certain point as good, but less work can 
be done. Separators should on no account be run much beyond their stated 
speed. 

The essential points in good skimming are even temperature, even 
speed, and even feed. Separators should be checked daily in their work 
to see if anv loss of fat is taking place. IMachines are liable to go out of 
best form from time to time. In early separating days an average loss of 
under o‘i5 per cent, of fat in the skim milk was considered good, whilst 
at the present time any average loss of over 0*05 is considered bad skim¬ 
ming. Thus 0*1 per cent, of loss in a farmer’s average production of 
4,000 gallons a year means in twelve months about 50 lbs. of butter not 
recovered. It will thus be seen that it pays to keep a sharp watch over 
the separators. The loss, of course, increases in accordance with more 
inefficient skimming of the machine. 

Separate at a thickness producing about 10 gallons from 100 gallons 
of milk Cool the cream immediately after separating. From underground 
tanks or wells cold water is always obtainable for this purpose. The cans 
of cream may be put down wells to keep them cool, or a small cellar, well 
drainedi lighted, and ventilated may be used. Sometimes it will be best 
to stand the cream in a tub containing a few inches of water. Wrap 'a 
piece of clean hessian, reaching to the water, round the cream vessel. The 
water will be drawn up the hessian and evaporate, thereby cooling the 
cream. 

A temperature of 80 degrees Fahr. is laid down as the most suitable 
temperature for skimming. At that temperature the cream is taken off 
cleaner and more readily than at a lower one. Good work can be done 
at a much lower temperature than 80 degrees, but to do so the milk must 
be passed through the machine more slowly. There is a danger of the 
cream clogging when skimming at a low temperature. 

A sheet of lead should be dressed neatly over the top of the block 
before the separator is hnally bolted in its place. There is then no difficulty 
in keeping the machine and its surroundings clean and sweet, as the grease 
cannot soak in. 


TESTING. 

Sliort Instruction. 

There are three vital points in milk' testing that must be recognised 
in order to insure reliable results. The is to secure proper repre¬ 
sentative sample of the milk to be tested. The second is to get a true 
sample from the composite test battle into the test flask. And the third 
point includes careful attention to all the remaining details of working. 
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Preparing the Sample Bottles. 

Composite samples give reliable results, and save the trouble of daily 
testing- Special graduated bottles are in the market, and may be obtained 
very cheaply. Rubber corks should be used, as they are easily kept clean 
and sweet. Pure formalin is the most satisfactory preservative for keeping 
the samples. Three drops of formalin added with a medicine-dropper is 
sufficient to put in the composite bottle. The bottles should be thorougWy 
cleansed after each testing is done. For use on the farm the names or 
numbers of the cows can be attached to the neck of the bottles. 

Securing the Samples. 

After a cow is milked, and the milk weighed, pour it from one bucket 
into another and then back before taking the sample. Immediately after¬ 
wards take some with a cup or measure, and put some into the composite 
bottle. The same quantity should be added each time, and at the end 
of each week the bottle wdll contain a representative sample of the milk 
for that period. In a factory or creamery the drip system is the most 
reliable. 

^Measuring the Test Sample. 

The contents of the composite bottles should be thoroughly mixed. If 
the cream has set or is hard to mix, the bottles should be placed in wmrm 
w'ater at a temperature of 120 deg. for a few minutes. The cream is then 
more easily dissolved and mixed wdth the milk. A bottle-extender greatly 
facilitates the mixing when the bottles are too full to shake. The sample 
is measured with a 17-6 c.c. capacity pipette, and put in the test flask. 
To prevent spilling, the flask should be held at an angle to allow the air 
to escape. 

The Sulphuric Acid. 

For milk-testing, sulphuric acid of I'Say specific gravity is used. 
Special hydrometers for ascertaining the strength of the acid cost 3s. 6d. 
each, and a glass jar for holding the acid is. 6'd. When using the hydro¬ 
meter, the temperature of the acid should be 60 deg. Fah, Never 
put a metal or wooden-frame thermometer in the acid,; only glass or 
porcelain vessels should he used. The acid bottle should be kept corked 
when not in use, as it absorbs moisture from the air if exposed, and 
becomes w-eak. The acid and milk ought to be about 70 deg. in temperature 
before mixing. It is neglect of temperature and strength of acid that 
causes a wffiite curdy matter, or a black charred substance, tO' appear in 
the fat column. This temperature may be secured by placing the test 
bottles in a water-bath of the desired heat after measuring. The acid may 
be cooled or heated in the same manner, but before measuring. Altering 
the strength or quantity of the acid is not recommended. All bottles 
containing sulphuric acid should have glass ground stoppers. The bottles 
should always be labelled “ Poison,” and ke^pt'Oiit of the reach of children 
when not in use. 

Measuring the Acid. 

The acid is measured with a 17-5 c.c. glass measure, and poured down 
the inside of the neck of the test flask without' disturbing the milk. The 
test flask should be held at an angle to allow the air to come out as the 
acid goes in. fo prevent spilling. The test samples may be shaken s'epa- 
ratelyby hand or together in a cradle. It is possible to dissolve the milk 
in Jess than the quantity of acid added, and sometimes a clear layer of 
’ acid remains at the bottom. This can be overcome by giving the bottles a 
^ gtxxi shaking with a reverse motion before finishing. 
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Whirling the Bottles. 

The speed at which the machine has to I'be turned depends on the gearing, 
and the diameter of the testers. If the bottle-wheel of the machine is 12 
inches in dianieteij that wheel should be made to turn 980 times per 
minute. If 18 inches in diameter, 800 revolutions per minute: and if 24 
inches in diameter, 693 revolutions per minute. If the bottle-wheel is 
18 inches in diameter, and geared to revolve ten times for one turn of the 
handle, the operator should turn the handle eighty times per minute to 
attain the necessary speed. If the bottle-wheel be geared by friction, care 
should be taken that no slipping takes place. For factory or creamery 
use the steam-turbine machines are far preferable to the others. 

Adding the Water. 

After turning the tester for six minutes, hot water, iSo deg., is added 
up to the neck of the flasks. Rain or soft water should be used for this 
purpose. After adding the water, the machine is turned for three minutes, 
then more water is added to bring the liquid up in the neck of the flask to 
between the 7 and 10 mark. Another minutes turning, and the operation 
is complete. If oniv a few samples are to be tested, the water may he 
added with the milk pipette; but where a large number have to be done, a 
can with a rubber tube and a pinch-cock is handiest. 

Reading the Tests. 

A pair of fine-pointed dividers is of great assistance in taking the 
measurement of the fat column. The fat is measured from the lower line 
between it and the water to the top of the column. Having taken that 
span with the dividers, one point is placed at o, and the other will show 
the percentage of fat on the scale on the neck of the bottle. Each large 
division represents i per cent., and each small space two-tenths, or 0*2 
of I per cent. In very cold weather the fat column often partly solidifies 
before a reading can take place. This may be prevented by keeping up 
the temperature of the samples. Hot water may be put in the pan of 
the machine, and the test flasks placed in warm water after whirling is 
finished, until the readings are recorded. This precaution is not necessary 
for the greater part of the year. 

Computing the Butter Contents. 

In order to arrive at the commercial butter contents in milk per the 
respective butter-fat percentages, it is necessary to deduct a small loss that 
takes place in skimming, plus another loss that occurs in churning, and 
then add a percentage to make up for the usual quantity of water, curd, 
and salt contained in commercial butter. As the net addition is different 
with each test it is impracticable, as well as a waste of time, to work out 
each result by such a roundabout method. The following table of test 
values agrees with the Babcock table adopted by most of our factories. All 
milk should be reduced to butter, per its test, before quoting its money 
value. This system is more precise and equitable than differential rates 
per gallon, and is not liable to many misleading and complicated inter¬ 
pretations. Many useful hints, together with detailed instructions, are 
generally issued by the makers of each'machine. Beginners should take 
a few lessons in the use of the Babcock tester from some one who has 
bad experience. The percentage added as the equivalent of the water, &c., 
is called the over-run.^’ 
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Value of Tests. Babcock Tester. 



Lbs. of Dtlilk retiuired to make 

1 lb. Butter. 


Lbs. ui ililk r 
1 Ib. 

'quired to imike 
Butter. . 'V.. 

Tests. 

f'uiTertly iu 
iKn'ii'uSls. 

Ap])roxmiateIy , 
in Fractions. 

Tests. 

Correctly in 
Beciinals. 

Appi'oxiniiitely 
in Fractions.’ 

3*0 

30*58 

304 

4*1 

21*94 


3*1 

29*58 29.1- 

4*2 

21*35 

211- 

3-t2 

28-51 

28.1- 

4*3 

20*81 

20:5: 

3*3 

27*02 274 

4*4 

20*29 

! 20{- 

3-4 

20*73 

m 

4*5 

19*80 

19f 

3%> 

25*90 

20 

4*0 

19*34 

191 

3*6 

25*15 

25 

4*7 

18*89 

is-i 

3-7 

24*45 

244 ; 

4*8 

18*40 

18.V 

3*8 

23*74 

23f 

4*9 

18-00 

18' 

3*9 

4*0 

23*12 

22 * 52 

23 ; 

•22|. 1 

5*0 

17 * 07 

Uf 


To compute the number of pounds weight of butter contained in milk— 
Divide the pounds and decimals of a pound, of milk agreeing with the 
test result, into the total number of pounds of milk. 

Example.—1,000 lbs. of milk tests 4-0 per cent, butter fat 
It will be seen above that it takes 22-52 lbs. of milk testing 4-0 to make 
cue pound of butler. 

Therefore :—2 2-5 2) 1000-00(44-4 
9008 


9920 

9008 


9120 

QC08 


J 12 

44*4 lbs. of butter are computed to be contained in 1,000 lbs. of milk 
with a 4'0 test. 


Alteration of MetDod Necessary. 

This system of computing butter contents has been in almost universal 
use in Victoitia for the last twelve years, and provides the necessary correc¬ 
tions as originally worked out by Dr. Babcock.' 

Recent disclosures, coupled with long experience of ihe method^ render 
ii imperative to substitute some simpler method^ which, being free from the 
cwer-run, does not lend itself so readily to chicanery and juggling. The above 
;tabte is left in on account of the subsequent useful tables and deductions 
which have been worked out according to it. The method of the 
ftitwe^ which it is to be hoped will be made universal, consists of the pay¬ 
ment for p'ufi^ butter fat alone. The percentage is easily estimated 'or 
checked, and'the total readily arrived at. In testing cows the new metliod 
is recommended for future use. 
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Ex.imple.— lbs. of milk, testing 4 per cent fat, 2,240 x 4 
equals 8,960, divided by 100 equals Sp'do lbs. of butter fat. 

This does not represent the butter as sold to the consumer, for in 'addition 
to fat, water, curd, salt, &c., are contained, amounting to an average of 
about 17 per cent., over-run so that 100 lbs. of butter fat in the milk would 
make about T17 pounds of commercial butter. The percentage of water in 
the butter, however, from a variety of causes, is a variable quantity, rang¬ 
ing from, in extreme cases, 8 per cent, to 20 per cent., sO' that it will 
readily be seen that a hard-and-fast rule cannot be made in estimating the 
amount of butter that should be made from a given quantity of butter fat. 
Ill estimating the value of a coiv, 17 per cent, as the average over-run may 
be added to compute the amount of commercial butter contained in her milk. 

Thus.— 89^60 x 17, divided by 100, equals 15*23 the over-run; 

89*60 plus i 5‘23 equals 104*83 pounds of commercial butter. 

Coiv Ledger for recording each Cow’s Milk for the Year. 

BEAUTY. 

(Calved 26th July.) 


Month- 

Milk. 

Test. 

Butter. 

Price. 

Value. 


galls. 




£ 

5. d. 

July 







August 

14fi 

3-4 

54 ’ 0 

8d. 

; 1 

10 4 

September 

152 

3-4 

50 ■ 8 


1 

17 10 ' 

October .. .. ... 

142 

3-5 

54*8 


1 

IG 6 

November .. ,. : 

128 

3*5 

49*4 


1 

12 11 

December .. ., .. ; 

110 

3*0 

46*1 

7d. 

i 

0 10 

January .. ., .. i 

97 

3*7 

39*6 

,•> 

i 

3 1 

February .. .. .. : 

52 ; 

4*0 

23 

: Sd. ■ 

0 

15 4 

March ., .. .. ’ 

34 * 

! 4-1 

15*9 

' is. : 

0 

15 10 

April .. .. ,. ' 

12 : 

4*3 

5*7 

i 

0 

5 S 

May .. .. .. 







June .. .. .. ! 







Total .. .. ; 

879 : 

1 


345*9 


11 

10 4 


The Utility of Testing Cows. 

The accompanying table of the actual return of a small dairy herd 
of Victorian cows has been compiled with a view of impressing on dairy¬ 
men'. the great advantage to be derived fiom recording the results from each 
and every cow. It is all very well to judge a cow by appearances, but 
practical men are well aware that many a fine-looking cow is unprofitable 
for the dairy. At the present time it is fully recognised that there is no 
ivay so reliable to tell a good cow from a bad one as scales and Babcock 
tester. The average Victorian cow has the reputation of giving a very small 
return as compared with the cows of many other countries. Whether this 
is so or not is open to question, and would be a difficult query to settle 
definitely. From previous records it would 'appear that Victoria possesses 
some cows almost as good as are to be found in any part of the world. 
Ko doubt the greater number are anything but profitable for dairying. If 
bad cows were known for certain and weeded out, and the remaining 
cows received better attention, our prospects would be bright indeed in the 
dairying line. 
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Description of Herd. 

The herd of cows under review a cross-bred one. There is more 
shorthorn blood in them than anything else— about three-quarters short¬ 
horn and the rest a mixture, but no Channel Island blood whatever. 
]^Iethod of Treatment. 

They did not receive any special attention. The cows were treated 
alike, and they were all pastured together. With the exception of a limited 
supply of small potatoes for a few weeks, the cows had nothing but straw 
in addition to pasture. In common with herds in many parts of the State 
that season, this one was reduced to skin and bone for some months. As 
a consequence, the cows did not, at their best, give more than three- 
fourths of the yield of a normal season. They were kept in the Koroit 
district, and the dairy formed an auxiliary to other branches of farming. 
Cows going out of milk at the beginning of the year and disposed of are 
not included. Neither are heifers coming in before the close of the year. 
AH cows are quoted that could be said to be on the farm the year round. 
Some of those milked for six months and others up to eleven months. 

Table No. i. 

SUMMARY OF RETURNS FOR ONE YEAR. 

{Compiled hy R- Crowe.) 


No. 

Name. 


Milk. 

Test, i 

Butter. 

Price. 

Value. 





Gallons. 


lbs. i 

d. ‘ 

£ s. 

d. 

1 

Caroline 


697 

4-2 

326*41 ! 

8 i 

10 17 

7 

2 

Star .. 


641 : 

4*2 i 

300*18 

8 i 

10 0 

1 

3 

Spot .. 


630 

4-2 

295*03 

8 i 

9 16 

8 

4 

littie 


683 : 

3*6 

271*55 

8 ! 

9 1 

0 

5 

Bess .. 


531 

4*5 

268*04 

8 1 

8 18 

S 

6 

Kitty 


563 

4-2 

263*65 

8 1 

8 15 

9 

7 

lily .. 


509 

4-6 

263*15 

8 ; 

8 15 

5 

8 

Stimipy 


732 

3-2 

256*63 i 

8 '' 

8 11 

I 

9 

Famiy 


575 

4-0 

255*24 

8 i 

8 10 

1 

iO 

Ho .. 


697 

3*3 

*252*31 i 

8 ; 

8 8 

2 

11 

Bawley 


619 

3*6 

246*12 ' 

8 ; 

8 4 

0 

12 

Mary Ann 


662 

3*3 

239*64 

8. 

7 19 

9 

13 

Jenny 


670 

3*2 

234*89 

8 

7 16 

7 

14 

Blossom 


666 

3*2 

233*49 

8 i 

7 15 

7 

15 

: Polly 


587 

3-6 1 

233*38 

8 ' 

7 15 

7 

16 

; Snaily 


521 

4*0 i 

231*27 : 

8 : 

7 14 

2 

17 

Judy 


502 

3*8 

211*44 

8 i 

7 0 

11 

18 

' Rosy .. 

! 

594 ; 

3*2 

208*24 : 

8 : 

6 18 

9 

19 

1 Lady 


435 i 

3*9 ; 

188*13 

8 : 

0 5 

5 

20 

! Bonny 


430 i 

3*9 ^ 

185*97 

8 i 

6 3 

n 

21 

i Dolly 


421 i 

3*8 i 

177*32 

8 1 

5 18 

2 

22 

; Molly 


392 i 

4*0 

174*01 

8 i 

5 16 

()■ 

23 

i Matilda 

; 

492 * 

3*2 ; 

172*48 : 

8 1 

5 14 

11 

24 



399 ! 

3*8 i 

168*05 ; 

8 ; 

5 12 

0 * 

25 

= Princess 


409 1 

3*7 1 

167*28 

8 ! 

5 11 

6 

26 

Betty 


385 ! 

3*9 1 

166*56 

8 1 

5 11 

0» 

27 

' Cherry 


375 I 

4*0 1 

166*46 

8 i 

5 10 

11 

28 

1 NeBy .. * 

.. : 

471 

3*2 1 

165*12 ; 

8 i 

5 10 

0 

29 

‘ Violet 


359 

3*8 i 

151*20 * 

8 i 

5 0 

9 

30 

: Gloss 


347 

3*8 

! 146*15 i 

8 i 

4 17 

5 

31 

Redmond 


365 

3*6 

i 145*11 i 

i 8 1 

4 16 

8 

32 

Pansy 


i 299 

3*7 

I 122*29 : 

1 « i 

4 1 

6 




16,658 

.. 16.886-79 

1 .. 1 

i i 

229 10 

0 
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AkAITSIS of SumiARY. 

The average number of pounds of milk required to make a pound of 
butter was 24.19. 

The average return in milk per head was 520 gallons, of butter 
215.21 lbs., and in money 3s. 5d. 

The return in milk from the best cow was 697 gallons, from the ten 
best an average of 625 gallons, from the ten worst an average of 390 gal¬ 
lons, and from the worst cow 299 gallons. 

The return in butter from the best cow was 326.41 lbs., from the ten 
best an average of 275.21 lbs., and from the ten worst an average 
of 157.07 lbs., and from the worst cow 122.29 lbs. The return in money 
from the best cow is 17s. 7d., from the ten best an average of 

£s 9 5d.. from the ten worst an average of 4s. 8d., and from the 

worst cow Aj 4 6d. 


Striking Deductions. 

Ill order to make the lesson more instructive, it is assumed that the 
cost of each cow’s keep for a year amounts to ^’2 los., and the cost of 
attention to los. This 4 is estimated to sufficiently provide for rent 
or interest on the investment for each cow’s keep, and the labour involved. 
Anything returned over that sum may be looked upon as profit. There¬ 
fore the best cow gives a profit of ;£6 17s. 7d., the ten best average 
;^5 3s. 5d., the ten worst average 4s. 8d., and the ivorst cow a profit 
of IS. 6d. The best cow gives over 91 times as much profit as the worst 
one, and the profit from the ten best cows amounts‘to nearly the gross 
return from the ten worst cows. 

An Interesting Comparison. 

Many dairymen believe in cows that give a large quantity of milk ; 
others believe only in cows that give a good test. Both are right to a 
certain degree, and to be safe, the quantity as well as the quality must 
be taken into account. 

Attention is directed to the two cows, Nos, 7 and 8. The latter gi^'es 
223 gallons more milk than the former and yet brings in less money. 
Both are almost equally profitable cows, although one gives a 4.6 test and 
the other only 3.2. The goal can really be secured by widely-differing 
routes. 

Another Comparison. 

In looking over the monthly charts containing the records of those 
cows, it is found that “ Lady,"” No. 19, gives the largest quantity for that 
period. The following monthly comparison is interesting:— 


No. 

Galis. Milk. 

Test. 

Butter. 

Price. 


Value. 

19 

... 140 

3*7 

■ 57-26 

. Sd. .. 

• 

i8s. 

2 

... 89 ... 

3-7 •• 

. 36.40 .. 

. 8d. .. 

• 

4 S, 


The best return for a month by cow No. 2* is quoted, and in the 
monthly comparison No, rg cow would get credit for being by far the 
more, profitable animal. However, in looking at the year’s record, it is 
found she vras only a sprinter, For the month No. 19 gives 1,3s. iid. 
more, than No. 2,, but for the year No. 2 gives 14s. 8d. more than 
No,, ^The one cow gave a big yield for a short period. The other 
did net give a big flow, but was a consistent milker, and came out best. 
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Cheapening Cost of Production. 

If it cost ^4 to produce 326 lbs. of butter wirh the best cow, and the 
same amount to produce 122 lbs. of butter with the worst cow, iheii it has 
cost less than 3d. per lb. to produce butter from the good cow, and almosi 
8d. per lb. with the bad one. 

A Probleai. 

A herd that would give an average return of ;47 3s. 5d. under sudi 
conditions, and in a year described by the oldest residents as the worst 
experienced for 30 years past, would be designated a picked herd. There¬ 
fore, this may be termed a picked herd, and if the individual members of 
a picked herd vary so mucb in the returns given by them, it would be 
most interesting to know to what extent the results of an a\'€rage herd 
would dilfer when recorded in the same way. 


Great Possibilities. 

If such returns can be obtained under such adverse circumstances bv 
an ordinary mixed herd of cows in Victoria, what is it possible to secure 
from a herd, say, like the ten best cows in a favorable year? It is said 
that the average return from Victorian cows is 290 gallons—not equal to 
that of the worst cow here quoted. The ten best cows have two and a 
quarter times that of the w'orst cow, so it can easily be seen what scope for 
improvement lies in this direction. 

If it has been worth our while building up an industry of the magni¬ 
tude—local and export—of ;£2,500,000 with the indifferent cows we are 
credited with, it will not be a hard matter to more than hold our own 
against all countries in the world if we pay more attention to the breeding, 
feeding, and management of our cattle. To say that we are not making 
headway in this direction would not be true. In every district there are 
to be found a few up-to-date dairymen, who serve as splendid examples 
to the remainder, and who are ever ready to adopt improved methods. 
This system of recording the quantity of each cow’s milk, together with 
the quality, is strongly recommended. The beginning is the hardest part 
of it. Give the plan a trial, and you will find the trouble or delay not 
nearly so much as it appears. In a short time it will become part of the 
routine of milking, and the information continually gained will far out¬ 
weigh the little extra attention. What better technical education can be 
afforded the young people who usually do the milking; and what a splendid 
thing it is to know definitely which cows are worth keeping and breeding 
from. 


Table No. 2'. 

LESSON FROM TABLE No. i. 
Milk Yield. 

Milk from the best cow was 
Average milk from the 10 best cows was 
„ ,, to worst „ „ 

,, „ w'orst cow ,, 

Btitter Yield. 

Butter from the best cow equalled 326*41 lbs. at 8 d. 
,3 5 , 10 best cows averaged 275*21 ,, 

,, SI 10 w*orst cows „ i 57 ‘o 7 

,, ,, the worst cow was 122*29 ,, 


697 galls. 
625 ,, 

390 » 

^90 ,, 


s. d. 
10 17 7 
9 3 5 
5 4 S 
416 
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Table Xd. 2 — coniimicd. 
LESSON FROM TABLE No T—continued. 


ProfJs. 

Allowing £2 los. per cow for feed and £i los. for 
labour and other expenses, or ;T 4 in all, the best cow 
ga%’e a profit uf 

The 10 best cows averaged a ].rolii of 
The 10 worst ,, ,, ,, 

The worst cow gave a profit of 


s. d. 

6 17 7 

5 3 5 
1 4 8 

016 


Cast cf Freduction. 

326 lbs. from best cow cost £ 4 ^ or 2 * 94 d. per Ib. 

122 lbs, ,, worst jj / 4 , or 7 'S 6 d. „ 

Laroline’’ gives over r,o times as much profit as Pansy.’" 


Deduction. 

£ s. d. 

30 cows erpial to the lo best would give net profit for the 

year of ... ... ... ... ... ... 155 2 6 

30 c(.»\vs et[uai to the 10 worst would give net profit for the 

year of ... ... ... ... ... ... 37 0 0 

It would take 12(3 such cows as the latter to give a net 
return of ,/A 55 

Therefore 30 cows like the best would give a net return 
equal to 126 COWS of the latter standard. 


Table Xo. 3 . 

General. 


Average lbs., of milk per Ib. of butter 
jj quantity of milk per head ... 

3 , j. butter 

j, money value per cow ul Sd. per lb. 

Scales and 7 esi. 


24.19 lbs. 
520 galls. 
215*21 lbs 

£7 3 2 


(Quantity and qualUv must be considered together. 

£ s. d. 

No. 7 gave 509 galls., 4*6 test, equal to 263*15 lbs. butter 

at 8 <,l. ... ... ... ... .s. ... S 15 5 

No. 8 gave 732 galls., 3*2 test, equal to 256*63 lbs. butter 
at 8 d. ... ... ... ... ... ... S II I 




No. 8 gave 223 galls, more milk than No. 7 . 


No. 7 beats No. S by 6*52 lbs. butter at Sd. 

. 

4 

4 


Fersisiency. 




No. iq, Ladv,” for 

I month gave 140 galls., 3*7 test, 



equal to :; 7*26 lbs. butter at Sd. 

. I 

18 

2 

No. 2 , Stard’for r 

monlli gave So galls. 

j 3'7 ^est, 



equal to 36*4 lbs. butter at Sd. 

I 

4 

3 

Or Ko. 19 gave 13 s. i 

id. more than No. 2 

... £q 


11 

‘or twelve months— 







£ 

s. 

d. 

No. 2 gave 641 galls., 

4*2 per cent., equal to 300 *iS lbs. 



butter at 8 d. 


... 10 

0 

I 

No. ig gave 435 UAh. 

, 3*9 per cent., equal to 

iSS*i 2 lbs. 



butter at 8 c!. 

.. 

.. 6 

5 

5 

No. 2 beat No. 19 b_v . 

.. 

. £i 14 

8 
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When testing cows, a sample of milk for three days in succession should 
be taken, because of the variation of percentage of fat from day to ck}'. 
Having milked the cow, weigh the milk and record the weight on the chart, 
which should l>e tacked on a board hanging near the scales. Then pour 
the milk from one bucket to another four times, and immediately put 
about two tablespoonfuls into a bottle. To this add three droy^s of pure 
formalin ; add an aliquot part of the milk from each milking. The for¬ 
malin will keep the sample good until ready for testing. As an alternative, 
a sampling tube wdll be found convenient for taking a representative an<l 
proportionate sample of the milk. This tube is of nickelled copper, about 
15 inches long and |-inch diameter, with openings in the side. It is 
lowered into the milk, and, when full, the openings are closed by an 
attachment, and the contents poured into a bottle. 

The returns of a heifer for the first year are not always a reliable guide 
as to her future value in the herd. If she is of promising appearance, 
another year’s trial should be given. 

Testing Milk for Factories, Creameries, and iMiLK Suppliers. 

Ill case of disputes arising between milk suppliers and managers of 
butter factories and creameries regarding the" percentage of butter fat con¬ 
tained in any supplier’s milk, the expert attached to the dairy section of the 
Department will test samples of milk free of cost by either visiting the 
factories or creameries, or receiving a sample of milk that has been col¬ 
lected by the ^^drip” system by the manager, and testing it in the Depart¬ 
ment's laboratory, Melbourne. 

Dairy farmers desirous of receiving instruction in the process of testing 
milk by the “ Babcock ’’ tester, by applying to the Secretary for Agricul¬ 
ture will be taught in Melbourne the proper method of using the appliances 
'mecessary for that purpose by the Department’s experts. 

Cream Testing, 

Taking the Sample. 

The first consideration is to obtain a correct sample, and this is best 
done with a sampling tube, ivhich is made of glass or metal, fitted with 
a plunger, long enough to take a core the full depth of the cream in the 
can from top to bottom. The plunger is held stationary at the top and 
the tube pressed down through the cream. When the tottom is reached 
the sample is withdrawn, the finger placed over the end of the sampler to 
prevent the escape of any liquid till the end of tube is above or inserted 
into a glass bottle, or jar of clelf or tin, when the plunger is forced down 
and the cream caught in the jar. Having taken all the samples, the jars 
are stood in rvater at about loo degrees Fah. to facilitate mixing. 

Weighing the Cream. 

The accompanying illustration is that of scales well adapted for this 
purpose. Six cream flasks are placed in the frame and balanced by a 
counterpoise in the pan and poise weights on the beam, A very handy 
counterpoise will be found in a cream flask with the neck broken off, in 
which water is placed, and can be removed drop by drop with a pipette, 
or small shot will be found convenient. It will sometimes be found best 
to place this in the centre of the frame. In this way six flasks are balanced 
at once in the same time as it would take to balance one on ordinary scales. 
When balanced a nine gram weight is placed in the pan, and nine grams 
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of cream in No. i bottle, another nine gram weight placed in Jhe pan, 
and nine grams of another sample in No, 2 flask, and so on niiti! tiie six 
flasks are used. These are removed, and six more halancecL When a 
iriachinefiil is weighed, about nine cubic centimctr<?;s of water are arlded 
TO each flask and shaken up, 17'5 c.c. sulphuric acid added as in milk, 
and the samples are then treated the same as milk 

Reading the Samples, 

As we have onl)’ taken nine grams of the cream for a test, and tlie 
proper amount would be eighteen, grams, we read off the fat in the neck of 
the flask, and double it; this gives the correct percentage of fat in the 
cream. 

To Estimate the Amount of Butter due to each Cream Supplier. 

Take the net weight of cream, multiply by the test, and divide by too; 
this gives the total fat. 

Example— 

No. T supplier, 92 lbs. cream, 55 test ... 93 x 55 

-- equals 50*60 total fat. 

100 

Treat each supplier’s cream in the same way, say: — 


Supplier No, i 

... Q2 lbs. net cream . 

.. 55 test . 

5 o ‘6 

total fat 

? j 

... 84 

.. 40 „ . 

•• 33‘6 

j j 

*? 3 

... 60 

. 25 ,, 

■ iS'o 

0 

4 

■’•55 ^' 

•• 30 n • 

.. 16-5 


5 

... 80 

• 45 

.. 36-0 


6 

•••37 5 j 

.. 60 ,, . 

23*2 



408 


i 73'9 


Butter made 

that day— 209 lbs. 





To And the over-run or difference between butler fat and commercial 
butter; — 

Example— 209 commercial butter 

i73'9 butter fat as per test. 

35T difference—over-run. 

To find the percentage to be added to each supplier—Miiliiply {he over¬ 
run by 100, and divide by the total fat. 

Example— 1,739)35,100(20 per cent O'Ver-rmi. 

347 ^ 


' 3-0 

Take No. 1 supplier as an example — 

.Miihiply the fat by the over-run, and divide by 100; this gives the 
a:nount of his share of the over-run. ,, 

Thus— 50*6 lbs fat. 

20 per cent. 


I0U20 
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Fat plus over-run equals commercial butter. 

50*6 fat. 

10*12 over-run. 


60*72 commercial butter. 


Treat each supplier in the same way, obtaining the following result: — 



1 Net Cream. 

Test. 

i Total Fat. 

Total iiiitter. 

Percentage of ^ 
Over-run. i 

Butter. 


: lbs. i 

0 ' 

i") 



O’ 

'O > 


1 

1 92 

55 

1 50*6 


20 i 

00‘72 

2 

1 84 

40 

' 33-0 


20 ' ; 

40'32 

i 

1 60 

•25 

15-0 


•20 ! 

IS'00 

4 

1 55 

30 

16-5 


20 

19 -SO 

5 

80 

45 

36*0 


•20 

43 •20 

(i 

37 

60 

22‘2 


20 : 

20*84 


408 


1 173*9 1 

•209 1 

! 208'88 


It will be found that it is almost as easy and quick to work out each 
supplier’s return as to refer to a chart. Also a chart and ready reckoner 
would be required to represent the various percentages of over-mn w’hich 
wull be found to vary from day to day. 



SCALES FOR WEIGHING CREAM. 
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FOREST TREES FOR SHELTER, SHADE, AND 

ORNAMENTAL PLANTING. 

By Joseph Firth, Superintendent State Nursery, Macedoth 

The value of evergreen belts as screens against the hot sun of summer, 
and shelters for farm animals during the rain and sweeping cold winds 
of winter; cannot be too highly estimated. The shelter of sheds and other 
out-houses is excellent so far as it goes, but animals do not always get 
enough range and fresh air when coniined to buildings, and the latter 
cost more to build than the planting of a few do2en trees. Cattle-yards 
should always be shielded from the extreme hot and cold weather by the 
planting of evergreen screens, and to the farmer, for sunshade and 
shelter, a few trees rightly planted would soon prove their value. The 
trees need not be planted so closely as a common hedge. Twelve trees 
of cypress, planted 6 feet apart, will in seven years give an efficient 
screen 80 feet long and 18 feet or 20 feet high, if the soil round them has 
been cultivated and the trees have been well cared for during the fust 
few years of their growth. 

A wind-brealv or screen planted on the exposed side of a sheep or cow 
yatd, trimmed up or pruned on one side at a sufficient height to enable 
the animals to pass under the branches freely, may possibly be the means 
of saving many of their lives, and it certainly will economize a great deal 
of food. Apart from that, evergreen screens are likewise admirable pro¬ 
tectors for dwellings. They add immensely to both beauty and comfoat. 
Ihe work in connexion with the planting of a screen need not be expen¬ 
sive^ the greatest cost is the time required for the trees to grow. This 
is the price which must be paid for all trees. Tut if trees be selecte:'<l 
which have stood well exposed in nursery rows, and have natural vigour 
and ample, roots at the time of their removal, and if the ground they are 
planted in is kept well cultivated and mellow for the first two or three 
years of their growth, with such fair treatment the trees will soon attain 

a large size. The trees found best adapted for screens are- 

Cupressus macrocarpa, Monterey cypress; Cupressus sempervirens, conn 
inon cypress; cupressus torulosa, towering cypress. 

The cupressus named are quick growers, particularly the Monterey or 
citron cypress, which is well adapted for farmyard shelter. No animal 
will browse on the foliage of this beautiful shelter tree, and it can be 
grown quickly even in poor, dry soil, but will fail if planted in wet or 
iindrained land. 

Coming to shade and ornamental trees, the firstuiamed are usually 
sought after for promenade or street planting. As the trees are requirerl 
more for- sunshade than winter shelter, consequently their usefulness is 
during the hot sunshine months of summer. For that purpose the best 
adapted are deciduous trees, which shed their leaves in winter. Owing 
to the better class of deciduous shade trees, and particularly the, varieties 
best adapted for street planting, failing to grow successfully in many 
dry parts of Victoria, evergreen trees for the latter purpose have to be 
resorted to, such as Sugar-gum, Pepper-tree, Kurrajong, Silky Oak, More- 
fan Bay fig, Sheaair, Golden Wattle, and Flame-tree. The selection of 
shade or street trees for the southern districts or cooler parts of the State 
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need not be, so limited. The following can be chosen £01 the latter pur¬ 
pose:—The Plane, Elm, Oak, Lime, Sycamore, Maple, Ash, Chestnut, 
Poplar, Alder, Birch, Beech, and Walnut, the kinds mentioned being all 
deciduous. It is well to understand that in most cases deciduous trees 
require a richer and better soil to grow in than is usually wanted for 
growing evergreen trees. 

In planting ornamental trees a knowledge of the soil and situation 
best suited for the healthy development of the different kinds of trees is 
et?en more important than in economic planting. In the former the number 
of sorts dealt with is much greater than in the. latter, and a more widely 
extended knowledge of arboricultural botany is needed than is usually 
aspired to by merely practical foresters. It is important that the operator 
should have a clear perception of the appearance the kinds of plants will 
present when at the successive stages of their after-growth. The object 
in ornamental planting is to create a character of art in form, colour, and 
appearance throughout the plantation. Such artistic planting is not usually 
looked for, but, if required, the arranging and grouping of the trees should 
be done by those experienced in the art. It is not necessary to have a 
large extent of idle land in lawn, or an expensive place with drives and 
fancy walks, in order to give a country home an attractive appearance. 
A plain - yard, with a few trees and shrubs well selected and judiciously 
planted about the ground, and properly kept, will often change the appear¬ 
ance of many a place from a neglected wilderness to that of a thrifty, 
comfortable home. 

In selecting ornamental trees, care should be used in choosing only 
those kinds that will suit the purpose, the soil, and climate. Trees that 
are found to be adapted for the dry or moderately dry districts of Victoria 
are the following kinds; — 

Schiniis molle, mastic pepper-tree; Grevillea robusta, silky oak; Ficus 
macrophylla, Moreton Bay fig; Ceratonia siliqua, carob bean tr-ee; Casua- 
rina quadrivalvis, . sheoak; Casuarina glauca; Brackychiton acerifolium, 
dame-tree; Brachychiton populneum, Victorian bottle~tree; Eucalyptus 
corynocalyx, sugar-gum tree; Eucalyptus citriodora, lemon-scented gum; 
Eucalyptus microcorys, 'tallow-wood gum; Eucalyptus lobusta, swamp 
mahogany; Eucalyptus calophylla, Port Gregory gum; Syncarpia lauri- 
folia, turpentine tree; Tamarix Gallica, common tamarisk; Robinia pseudo¬ 
acacia, locust tree; Acacia elata, tall acacia; Acacia pycnantha, golden 
acacia; Morus alba, white mulberry tree; Cupressus horixontalis, horizon¬ 
tal cypress; Cupressus torulosa, towering cypress; Piims Canariensis, Can¬ 
ary Island pine; Pinus Halepensis, Aleppo pine; Pinusi pinaster, cluster 
pine; Pinus ponderosa, yellow pine; Ulmus suberosa, cork-bark elm; Acer 
Negundo, box elder; Quercus suber, cork oak tree; Quercus serrata, silk¬ 
worm oak. The trees possessing the greatest power of dry climate endurance 
are enumerated after each other from the top. 

For districts on the uplands and to the south of the Dividing 
Range, the oak and elrxi have unrivalled claims for selection. Besides 
the ultimate value of the timber, the leaves and acorns furnish 
very valuable fodder for cattle, sheep, and all kinds of live stock 
air through the autumn. In Italy plantations of elms are raised 
simply on account of the food value of the leaves. The magnificent trees 
seen in the streets of Gisborne, Camperdown, and Bendigo show how admir¬ 
ably these two trees are adapted fotr farm purposes. 
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SOIL SURFACES IN THE GOULBURN VALLEY. 

By C. Bogue Luffmanri, Principal^ School of liortlciilfure, 

Agriculturally considered, this region is not a valley, l)ut a, broad aurl 
indifferently drained plain. The soil varies considerabl}', in boll) depth 
and character, and is underlaid by strata more or less valuable in the wav 
erf pnjviding food and drainage. 

What the Soil rests on. 

In such a region, and especially when subjected to irrigation, what the 
soil rests on is often a more important factor than the soil itself. Per- 
manent irrigation involves perfect natural under drainage. We repeat 
under drainage, because water which runs over land by surface fall, or 
which stagnates till it is absorbed into the atmosphere, sooner or later 
destroys the vital principles of the soil and prevents plant growth. 

The Movement of Water in Soil. 

Water to improve soil and preserve the growth of crops must pass more 
or less rapidly and laterally through the soil, therefore land which will 
absorb water several feet from a channel is more fertile and profitable than 
such as absorbs it for no more than a few inches. Very porous soil o\‘er 
loose drainage material soon becomes exhausted through the liner properties 
filtering clown and being carried away in the drainage, thus we are brought 
face to face with several subjects all of vital interest to the cultivator of 
fiat land. 


The Inertness of Flat Land. 

In the hrst place, flat lands of any extent accumulate least material on 
their surface ; and, secondly, they are subject to the slowest piocesses of 
weathering,” or the conversion of sub-material into true soil. High winds 
and fierce desiccating heat are the prime causes of flat lands gathering 
Ifiast on their surfaces, and the lack of movement or exposure of the sub¬ 
soil effectively prevents its becoming weathered and improved. 

Flat land is for various reasons the most inert, and therefore the least 
generous. It can do little of itself, and calls for more skill and industry 
in the way of preparation and cultivation than soil i'n any other situation. 

The agriculturist who would secure the highest returns from flat art'as 
must therefore set himself the task of providing more movement^ more air, 
a cooler summer surface^ and a better under drainage system than , exists 
naturally. 

Bad drainage either robs or clogs land, either of which is sufficient to 
render it unprofitable. Water moves in three directions and yields more 
or less according to the course it takes. It may spread laterally as through 
a loose humic soil, it may pass downwards as'through a sandy surface 
material overlying a porous wash or clay, or it may lie on a close non- 
porous clay or cement-like material until it is drawn off by the heated 
atmosphere. In practical agriculture the latter should never be admitted; 
soil moisture must and will escape, but no free water should lie on the 
surface for more than a brief period. Should it do so we know that the 
land is distinctly unsuitable for irrigation, or that it has beeri badly laid 
out and surface formed. 
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The Factors in Soil Fertility. 

There are three faetors in soil fertility—they are its chemical composi¬ 
tion ; its physical nature ; and its mechanical condition. 

We will explain what these mean. The chemical composition of a soil 
means all that it does or should hold in the way of foodstuffs which the 
selected crops require. The physical nature of soil means the size and 
arrangement of the soil grains, as, for example, sand may be fine or coarse; 
clay smooth or gritty; loam heavy or light; and then each or all of these 
mav be in separate layers or blocks, or be equally blended throughout the 
entire mass. 

The mechanical condition of soil means either its natural powers of 
movement or that rvhich we may secure by cultivation. 

Until comparatively recent times the chemist thought most of the 
chemical composition of soil, whilst the experienced agriculturist paid most 
attention to its physical nature and its mechanical condition. 

Now, however, we have demonstrated beyond doubt that the physical 
nature is of the highest importance. The other two are not to be thought 
lightly of, but the point is this : we may have a complete soil anywhere 
in the world, and yet obtain nothing from it unless the various elements are 
properly blended. 

The best soil is therefore that which is most mixed, and that which 
yields most is that which moves and changes oftenest, for there can be no 
mechanical movement without physical and chemical change, and in this 
changing is plant food evolved and supplied. 

Now, what does this mean but a confirmation of what has been said 
already, that fiat land is the most inert. It cannot move of itself, and we 
have the hardest task to keep it moving. 

The Surface Form appropriate to the Soil and Position. 

Our fiTst concern is therefore to improve the levels as far as possible, so 
as to ensure the necessary soil movement Admit that water passing 
through soil causes it to move and mix, and open drains or ditches are seen 
to be of great advantage. 

Wherever drainage is bad or soil flat, the head drains or ditches should 
he: most frequent. And in making ditches one makes soil, since the material 
taken out can be employed in enriching weak spots or in filling bad hollows 
and soaks. 


Plotting for Irrigating Lucerne. 

To come to particulars, different crops call for different methods of 
plotting, irrigating, and draining. This article shall be confined to the 
wants of lucerne, orchard, and vine land. 

None of these should be flooded, or, at most, it should be limited to 
lucerne paddocks formed on loose, elevated sand, or where the under 
drainage is so perfect as to leave the surface free from water and a caking 
silit. By irrigating the flat, unbroken surface, as at present, the soil is 
being robbed, compressed, stratified, and hardened to the extent that 
drainage and the food supply becomes feebler from year to year. The soil 
is in fact hotter in summer through its increasing hardness, and colder in 
winter through its holding up water on its surface, or on a pan which 
is formed by infiltration. 
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To improve existing lucerne land, it should be closely furrowt'd ; the 
stiffer the soil and worse the under drainage, the closer the furrows should 
run, thus they may be no more than six, though they may extend to Ivventw 
feet apart. 

To ensure effective surface drainage and aeration lliese furrows, 
ditches should be opened on the lowest boundary lines, and, in the event ol: 
the paddock being large, one or more ditches should be made through it. 
It should :be borne in mind that much more air is needed in irrigated soils 
than in those which go unirrigated, and that air can usually penetrate soil 
as far as the furrows and ditches descend into the earth, that is, if they 
are placed at close intervals. Silt, soil, and humic matter will always 
accumulate in the furrows and ditches to such an extent as to break up or 
weather’' a great deal of the hard material below and about their lines. 
This material should be ploughed out annually, thus deepening the furrows 
and securing a top dressing for the crop. 

Complaints are common of lucerne dying out through the ^‘boiling it 
is subjected to by summer irrigation. This would not be the case if the 
land were first laid out in a series of bold ridges and furrows, aided by 
the necessary ditches. In the stiffer and worst dxained landvS of the Goul- 
burn "Valley water Avill soak up through soil faster than it will soak into 
it; by which we may discern that we should prepare for the water to run 
in channels bounded by bold ridges, into which the water can soak without 
overloading the soil or swamping the plant in any way. Another point of 
very great value arises here: the ridged surface is the coolest in summer 
and warmest in winter. It is only during the middle of the day that the 
whole of the surface comes under the influence of the sun’s rays; the air 
is cool and less harsh when blowing over the ridged land; no dust escapes 
compared with that which is swept from fiat and exposed surfaces, since 
what is blown from the face of a ridge drops into the hollow ibeyond. In 
winter the bulk of the ground stands high and dry enough to promote 
growth, not only in abundance, but of a sweeter and more nutritive char¬ 
acter than comes from flat land. View it as we will, we are always able 
to find fault with and see waste and increased cost of production wlum 
dealing with fiat land. 

To Improve Orchard and Vine Land. 

In existing orchards nearly all defects in trees and fruit, as well as tiie 
unequal appearance of crops may be traced to the flatness of the land, and 
the defects it brings in its train. Certain diflicukies exist, it is true, Imt 
so far as the present writer has seen, they are not insurmountable. The 
most stubborn defect is found in the low levels of the servicx^ channels, 
which prevent water travelling at sufficient speed over loose soils, or Its 
being taken by tributary channels to the sides of orchard blocks, wltere it 
may be made to supply all ordinary wants without deluging any parts, as 
often obtains by the present method. 

Outfalls for drainage are almost equally faulty. Heavy ditching lead¬ 
ing to dams or '‘borrow pits” should be employed to draw off surplus 
water, and when these are provided the land should be persistently ploughed 
to form ridges—^the trees occupying the crowns and the furrows betweem 
serving as courses for irrigation water and drainage channels at all seasons. 
In'particularly hard soils, or where trees are badly in need of water, cross¬ 
furrowing may be necessary that the water may penetrate the soil on all 
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sides, or the furrows may he reversed from year to year^ or every second 
or third year, first taking them up and down, then across, or perhaps 
diagonally. This implies that the water should be entirely under control, 
which of course it should. The water miisit be tipped and turned hither 
and thither at will, or there can be no such thing as controlling the growth 
and value of trees. 

Making due allowance for the unsuitable character of much of the land 
now under fruit trees, there is nevertheless the opportunity to vastly improve 
their condition and value. It may be said that the trees are suffering 
through the dead and stifling nature of the flat surface, and that the only 
work worth considering consists in ridging as far as possible every particle 
of matter which can be shifted by the plough and the scoop. 

Make the headland low, putting any material obtained into low hollows 
or at the base of needy trees. If a hollow absorbs Avater freely and will 
not grow trees, accept it gladly as a drainage basin, and plan the surface 
accordingly. 

Know the levels, depth, and character of soil on every partknow 
where water can be got on and got off. Know every item and Influence 
wdiich can possibly affect your land, and then proceed to make a surface 
plan. DonT sacrifice the needs of the trees to a particular plough or 
cultivator, or for the escaping a day^s hand labour. Put the trees first, and 
last, and always. A ten-acre block may call for watering from half a dozen 
points and in half a dozen ways, and your task is to know why, and then 
do it. 

Don’t think the land can be over-ridged. li can never be ridged 
enough. Half a dozen ploughings in one direction will not see it as many 
inches higher above the trunks after the lapse of as many months. Some 
trees and some soils, of course, need ridging more'than others, but taking 
the Valley as a whole, all its fruit liand should be as boldly ridged as 
possible for the reasons which have here been set out. As many will say, 
‘^What about cultivating?’’ the answer is—^You need not! ‘‘Or getting 
under the trees?” and again you need not! You are neglecting the kernel 
for the shell. 

In support of this article, one will soon be contributed on ” The Soil 
Maker.” 


MILKING YIELDS. 

At the recent New South Wales Agricultural Society’s show in Sydney, 
the yields in the milking tests were as follows:—Alfred Wedlock’s, of 
Marrickville, cro.Sj 3 -bred Durham Ayrshire dairy cow gave 199.9 of 
milk in three days, containing 7.453 lbs. of butter-fat, which was equal to 
8.645 commercial butter. This yield represents at the rate of 

6| gallons per day, and slightly over 20 lbs. of butter per week. The 
winner was bred by Mr. H. R. Antill of Picton. The second cow is 
seven-eighths Jersey, five years old, and the third prize was secured by a 
Jersey cow. 
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GARDEN NOTES. 

Slower Garden, 

By J. Cronin^ Insfecior Vegetation Diseases /Ic/. 

Wliere land has been prepared for the reception of deciduous trees and 
shrubs the work of planting should be performed as s],)eedily as possil)le :ii 
the weather conditions are suitable. It is better to plant as soon as tlir 
leaves have fallen, and before the ground becomes cold and saturated witlt 
winter rains, as the roots soon begin to grow if the soil is fairly warm, and 
the “ puddling attendant on planting in wet soil is avoided. ^ The soil^ 
should in all cases be firmly trodden, to ensure an even distribution of 
water; if this is not done the moisture is likely to soak around and^under- 
neath the plant, without moistening the *‘ball *’ of earth surrounding the 
roots. It is not at all unusual to see a plant suffering from want of water, 
while the soil around is almost saturated. When removing deciduous ])]a:nts 
or trees, care should be taken to avoid damaging the roots, although it is 
not necessary to retain a ^^bailof soil with such plants. In the case of 
large specimens, a trench should be dug at some distance from the stem 
of the tree, sufficiently so to avoid cutting any of the principal roots, and 
deeply enough to enable the operator to “mine’’ underneath the main 
roots. The soil may then be ''combed’’ away with a fork or pick until 
sufficient has been removed to enable the plant to be shifted to its new 
quarters, where it should be planted at about the same depth as hitherto, 
the roots; carefully arranged at the depth and position they originally 
occupied, the soil firmly packed around and o^”er the roots, making again 
as near as possible the original "ball” before the combing. Any roots 
damaged should be cuit back to a sound undamaged part. 

In the case of evergreen shrubs or trees, a deal of the soil may be 
removed in the same way; but not nearly as much as in deciduous trees 
when dormant, when the whole of the soil may be shaken off without much 
risk. The roots should not be unduly exposecl to drying influences, and a 
thorough watering should be applied when the planting is finished. In 
the case of Cordyline Atcstralis and other plants, a fleshy tap root will be 
found below the lateral system of roots. This must not be liroken or in¬ 
jured, or the plant will surely die^ 

Drainage is generally necessary, and more especially wlierc large plants 
have been removed, as fairly deep holes must be provided for their rece|w 
tion, and if the drainage is not thorough and of a depth sufficient to drain 
the hole made, the soil is sure to become sour and cause (he death of tl'K? 
plant. 

The Chinese magnolias are handsome deciduous flowering ]:ilants, verv' 
effective in spring. One of the features of the Mellxiiirne Bolanli'al Oar- 
dens is a group ^of these plants, and each year in September tlie gardens 
are^ specially visited by hundreds of people, particularly to see the mag‘» 
nolias,^ which are well worthy of a visit. Of those procurable in our 
nurseries, M. conspktta, Lennei, pirfurca, obovaia, superha^ and stellaia 
are the best. Stellaia is a beautifid dwarf-growing white-flowered species, 
worthy of a place in any garden. The tulip-tree, Liriodendron 
is another of the same order worthy of cultivation in large gardens. 

Large-growing^trees should never be planted in small gardens, t.e.. of 
less than an acre in extent. One frequently sees fine specimens of Pinus 
insignis,and other pines, Moreton Bay fig, Norfolk Island pine, and other 
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trees, including the ubiquitous pepper tree (Sckinus) in gardens not a 
tenth of an acre in extent. The result is. of course, that nothing else 
which will satisfy any gardening taste will grow in the place, and eventually 
all effort to grow plants is abandoned. These large trees are in many 
places necessary as breakwinds, but should be well away from the flower 
galrden. Coniferous trees that are suitable for gardens of moderate size 
are:— Reimospora flumosa^ Cupressus Lawsoniana aiirea^ Abies alba^ and 
nigra. Pice a Fraserii, and the handsome dwarf, or rather slow-growing, 
parasol fir, Sciadopitys veriicillata. 

The Japanese Persimmon is a deciduous shrub or small tree, that should 
be mdre extensively planted in garden borders. There are a number of 
varieties varying somewhat in habit, and in size and shape of fruit In 
most districts they colour beautifully before losing their foliage in autumn, 
after which the golden coloured fruits are very showy. They are becoming 
better known as a delicious fruit, when properly ripe. 

wSummer-flowering, herbaceous plants may be divided and replanted. 
The improved Shasta daisies are very fine, and being dwarf are suitable 
for narrow borders. 

Sweet peas are among the most showy and useful of annuals. They 
require a deep well-manured soil to give best results, and should be sown 
early that the plants may be strong and vigorous before commencing to 
bloom. To have them in flower for a long period, seed may be sown 
several times, from June till August. They should be trained on a trellis 
or wire support. The cupid ’’ sweet peas are a dwarf-growing type, and 
are suitable for borders, or small beds. 

Chrysanthemums should be divided and the divisions planted out in 
unmanured soil to grow till spring. Where large flowers are desired the 
ground should be prepared now by digging in a liberal coat of good manure. 
The beds should be allowed to remain rough and high, to thoroughly 
sweeten the soil during the winter months,, and later should be again well 
turned, and the soil and manure mixed together. 


Kitchen Garden. 

Cabbage aphis has been very bad this autumn, and it is not advisable to 
simply plough or dig the badly affected plants that did not come to 
maturity, or the equally badly infested stumps, under the soil In many 
places portions can be seen on the surface, literally alive with aphis, from 
which, if weather conditions should prove favorable, young plants will 
likely be affected later on. A good plan for the destruction of insects 
is to pull up the plants and bury them in a hot manure heap. I saw at 
South Brighton a quantity of apples badly affected with codlin moth 
emptied on a heap of fresh manure, and some more (a load or two) placed 
on top of the apples. Next day the apples, and the grubs also, were 
found to be parboiled, not a single living grub was to be found. 

Potato tops should be treated thus, or else burned, where the potato 
moth was at all bad in the autumn, and stored potatoes should be carefully 
examined and any “ grubby tubers boiled for pig feed, or burned. 

Seed should be sown of peas, beans, onions, cabbage and cauliflower, 
to maintain a succession. If onion plants are large enough (from previous 
sowings) they may be transplanted. Continue to prepare ground for the 
reception of various crops in spring, deepening and enriching the soil by 
the addition of headland and other rubbish, stable manure, ashes, &c. 
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TOBACCO VARIETY EXPERIMENTS. 

By Temple A, /. Smithy Tobacco Expert. 

The season of 1904-05 for tobacco-growing in the north-eastern portion 
of this State, from the time of transplanting, has been the driest known 
for the past thirteen years. The young plants in the seed-bed suffered 
unfortunately in the early stage from mould in many districts, making Ihe 
transpl^ting season later than is usually the case. Many growers under 
these circumstances either abandoned the crop or only partially filled the 
plots prepared. Those who persevered have, in the majority of cases, 
succeeded in getting a fair crop, though a't one time, owing to the excep¬ 
tional drought, prospects looked bad. The tobacco plant once established 
is, however, very hardy, and in spite of the fact that no rain of any 
consequence fell during the months of November, December, and January, 
the plants in the field held their own, making little or no headway until 
light rains in February started them, and with assistance in the way of 
moisture from heavy dews, some very fair crops have been, and are now 
being harvested. 

Plants were supplied to farmers in several cases from the Tobacco 
Farm, Edi, and experimental plots were grown in the Ovens and King 
valleys, in^ various situations, the object being to get as great a range of 
soil and climate as possible. Plots were also grown at Beechworth. The 
dry season has provided some useful knowledge in proving through these 
experiments the varieties most drought-resisting, am important matter in 
this climate, where irrigation is not often resorted to. Fourteen varieties 
in all -were planted from seed imported from Raglands, America, specially 
selecteci to suit our soils and climate so far as could he ascertained by 
comparing soil analyses, and latitude. The names of these varieties are 
as under:— 

Cigar Tobaccoes. 

Connecticut Seed leaf. Comstock Spanish. 

Sumatra. 

Pipe Tobaccoes* 

Hester. 

Hyco. 

Conqueror. 

Kentucky Yellow 

Oronoco. 

Lacks. 

All these tobaccoes were planted under the same conditions, 3 feet apart 
each way, and given similar treatment. The crop has now reached 
maturity in the field, and some information as to growth and handling is 
available. Tests as to flavour and quality in other ways will be made 
when the leaf has^gone through the curing and fermenting processes. 

Of all /the varieties best adapted to stand drought, and to grow evenly? 
with fewest misses after transplanting, the Comstock Spanish 
(cigar) stands out in almost every plot as the most successful. The leaf 
is sound and healthy, has strong individuality, and a fine aroma of cigar 


Bonanza. 

Bullion. 

Blue Pryor. 
Medley Pry01. 
Yellow Pryor. 
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even in the green state. This tobacco' could be planted with advantage 
3 feet apart in the rows, as the leaf would be of finer texture if grown 
closer and the yield heavier. It is also an easy plant to sucker and work 
generally. 

The Connecticut seed leaf has also grown well, but is later in maturing, 
is a low-set plant with the leaves very close together and of a drooping 
hal^it, making it hard to handle, and liable to get dirty (sandy) by contact 
with the ground. It has a coarse appearance in the field- 

The Sumatra was a failure, except where grown under cheese-cloth, 
and even there did not thrive well, the growth being weak and the plants 
poor. 

Of the plug tobaccoes the Hester was one of the best, the Conqueror 
and Lacks being almost, if not quite as good. These tobaccoes have each 
their special good points. The Hester is very true to type, has a beautiful 
heart-shaped leaf, matures early, and is a hardy variety. It should be 
planted not more than 3 feet apart in the rows, and it is an easy plant 
to work. 

The Conqueror is a tall grower, with the leaves well apart on the 
stalk, an advantage in suckering, grubbing, and curing. It has a some¬ 
what pointed leaf, matures early, and is one of the easiest of all varieties 
to work; but not as hardy a plant in the seed-bed as the Hester. 

The Lacks is a most luxuriant grower, with a very long and wide leaf, 
requires 3 feet 6 inches in the rows, and should give a heavy yield. It 
is hardy and appears well suited to the river fiats wLere the soil is not 
too heavy. 

Of the remaining varieties the Blue Pryor has proved best, being some¬ 
what like the Lacks in type, and would give heavy crops, but is late in 
ripening. 

The Oronoco has done remarkably well in one instance, where planted 
on low moist soil, but in all other cases is patchy, and has missed badly. 

The Bonanza and Bullion were uneven throughout, and on this season’s 
tests cannot be recommended. They are liable to damage from insect 
pests, probably owing to their being a cross on the White Burley, a sweet 
tobacco very liable to insect ravages. 

The Hyco has done well on some of the plots, notably the lighter 
soils, but does not preserve its type well, and was patchy in growth. 

The Kentucky Yellow, Medley Pryor, and Yellow Pryor have not been 
a success this season. A few fine plants here and there were to be had; 
but the bulk was of poor growth, and they will require a further test before 
an opinion as to their suitability can be given. 

The most striking result of the season’s experiments to date, is the 
success of the cigar variety, Comstock Spanish. 

In the past history of tobacco culture in Victoria, the production of 
cigar leaf has been almost altogether neglected. It is quite possible that 
we may find that the soils that have been producing low-grade pipe 
tobaccoes will produce a better cigar leaf. In the early history of 
tobacco growing in America, such was the case in several instances, and 
the variety experiments now being tried by the Agricultural Department 
have already proved that this class of leaf can be produced. Much will 
depend upon the tests now being, made by the manufacturers with last 
year’s leaf, and provided these give promise, there is no reason why our 
home market should not be largely supplied by our own product. 
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ANIMAL PARASITES. 

By . 1 . . 4 . Broivu, M,B.., B,S, 

No. II. 

Stomach Worm of Sheep. 

The stomach of the sheep is inhabited by a small round worm, the 
Strongyhis contortus. When it exists ■ in considerable numbers it causes 
great mortality in Hocks. The sexes in stomach worms, as in all the 
nematodes, are distinct. The female worm is the larger, and is about 
three-quarters of an inch long, while the male is only about half-an-inch 
in length. In the female the generative organs are greatly contorted. 

The worms, which feed upon the blood of their hosts, may be so 
numerous in the abomasum, or fourth stomach, that the whole surface of 
the organ may be covered with them. They may cause death from inter- 
lerence with digestive processes, and from the intense irritation they occa¬ 
sion. 

The worms largely infest sheep on damp or marshy country, and, in 
very wet seasons, may prove particularly destructive to flocks. 

Symptoms of the Presence of the Worm. 

Infested animals are unthrifty, and may fall away very much in condi¬ 
tion. There is thirst, frequent urination, and diarrhoea. In the thin dirty 
fieces, when examined, the worms may be found. Sometimes the, affected 
animal appears to suffer pain. 

Post-mortem Appearances. 

On opening the fourth stomach of an animal dead of the disease, an 
enormous number of worms may be seen free in its contents, and also 
adhering to the walls of the organ. On washing out the organ, its mucous 
membrane is.found to be rmdx reddened. An examination of the brain 
reveals a congested state. The other- organs may present no marked 
unusual characteristics. 

Life-history of the Worms. 

The embryos are picked up by sheep on damp pasture lands whilst 
gracing or drinking, and ‘ are conveyed to the abomasum, where they 
become adult worms. The eggs of the female worms pass out from the 
stomach of the sheep, along with the contents, to the intestines, and 
thence gain the external world mixed with the dejecta. On reaching 
damp situations, they there develop to a certain extent. It may be neces¬ 
sary for the embryo, to insure development, to pass a stage of its exis¬ 
tence In the bodies of molluscs or snails. 

Treatment. 

To prevent sheep from becoming infested with stomach worms, they 
should, if practicable, be kept off marshy or crab-holey country; but if 
such country has to be made use of by the grazier, then sheep should be 
grazed over it only during summer and early autumn. In late summer, 
or early autumn, indeed, such country should receive a burning-off, and a 
good burn-off annually would tend to keep the pest in check. However, 
In grarihg sheep over marshy country in autumn, the, pastoralist would 
have to face the risk of his sheep contracting Huke, for then the embryos 
of iluke are encysted on the grasses if his country be fluky. Not only 
does the grarier run the risk of his sheep contracting stomach worms and 





1. Strouj>'.\ iu.s contort.us or Stouuu-li Worm of Sheep (natural size). 

2. Sfcrony.vliis filaria or Lung Worm of Sheep (natural size)* 

3 . Head end of >StrongyluH filaria ( x 75). 


4 . Head end of >Strongylus eontortus ( x 75), 


6. Small portion of Strongylus eontortus showing ova or eggs in body ( x 330). 


(5. Small portion of Strongylus filaria showing- eggs escaping from oviduct (x 75). 


7. Portions of Sirongylus eontortus showing eggvS in body and tail end of Worm (x 75). 


8. Strougyliia contoi'tus showina- union of Mn,ip nnn r.. •»aan 
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fluke on aiiarsliy country, but he also has to face the danger of his flocks 
becoming invaded with lung-worms, tape-worms, and hydatids, and also 
of their contracting foot-rot and anthrax. There can be no question about 
the fact of marshy country being unsuitable for grazing sheep. 

Having detennined the presence of the Strongylus contortiis in the 
stomach of his sheep, either from post-mortem examination of other animals, 
or from observing the worms in the dejecta of affected animals, the grazier 
should proceed to treat them, for, if he neglects them, considerable mor¬ 
tality may ensue. The treatment, to expel the stomach worm, consists in 
the administration to each sheep of 20 to 30 drops of bisulphide of carbon, 
20 drops of ether, and 2 teaspoonfuls of oil of turpentine. Bisulphide 
of carbon is soluble in ether and oils, and both ether and oil of turpentine 
are also vermicides for stomach worms. Before adniinistexing the bisul¬ 
phide of carbon drench, preparatory treatment is necessary. The sheep 
should be yarded and kept without food for about 12 to t 8 hours, hav- 
irg, however, access to water. Then three ounces of linseed oil should 
be given, and a couple of hours later the bisulphide of carbon mixture 
should be, administered. After the lapse of a little time, the worms will 
be expelled dead. 

In the illustrations the stomach worm is contrasted with the lung worm, 
a full account of which appears in a previous issue. 


SCIENTIFIC INSTRUCTION IN PRACTICAL DAIRYING. 

Tn order to place facilities in the way of managers atitaining as high a 
standard of excellence as possible in the qualify of butter producea for ex¬ 
port, arrangements have been made with the University for a course of in¬ 
struction to butter factory managers in dairy bacteriology,, and with the Cob- 
den Butter Factory for a subsequent course in the practice and science of 
buitfer-making. The courses at the University will be a continuation of the 
work done two years ago for thgse who nttencied then, and a primary course 
for those who have not yet taken up this work. 

Those attending the classes at the Cobden Butter Factor}-^ will be given 
practical work and instruction in milk, cream, and butter testing for butter- 
fat, general composition, adulteration, and condittdon, and the checking of 
wastes, correction of faults in treatment and manufacture, pasteurizing, 
and the use of pure cultures, &c. This instruction will be in the liands of 
Mr. Cameron, the manager, and the officers of the Department. 

The Agricultural Department ha.s agreed to pay the necessary fees, so 
that the instruction will be provided free of ebax^ge. The course in bac¬ 
teriology at the University wdll open on the tpth June and close on 15th 
July, and that at the Cobden Factory will begin on the 17th July. 

As it is likely all students cannot be accommodated at the one time, 
early application is necessary, so that classes of suitable sizes can be 
arranged. It is umieoessary to point out that increased qualifications in¬ 
variably result in an improvement in the quality of butter made, and a 
direct gain to the producers. It is therefore hoped that the directors of the 
various factories will encourage their managers to attend these classes, and 
treat them with liberality wdth regard to the expenses incurred while absent 
fiom the facto^ry. To indicate how directly the quality of the butter affects 
the cash returns received by the suppliers, it may be mentioned that an all- 
roiind increase of one shilling per cwt. on last season’s exports represents 
a gain of ;£i7,ooo. 
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THE ORCHARD. 

By James Lang^ Harcourt. 

Planting operations will be the principal work of the month, the soil 
being now in the best condition for carrying out this work. The distanci.! 
to plant the trees will depend a good deal on the size of the orchard. In 
a small place, intended principally for home use, 15 ft. apart will Ijc 
ample, while in a large orchard 20 ft. will be none too much. This gives 
plenty of room for working the orchard with horse labour. Be careful not 
to plant tlie trees too deep, the same depth at which they were growing 
in the nursery being a safe guide to go by. 

Selection of Varieties. 

In the selection of the varieties of fruit to plant, considerat.ion will have 
to be given to the purpose for which they are required. The supply of 
fruit now seems to have overtaken local consumption, so that more attention 
will have to be given to those varieties that are suitable for export. This 
will confine the choice in the case of apples to those varieties which realize 
the best prices in the markets of the world. Cleopatra, Jonathan, and 
INiunroe’s Favourite are at present the leading kinds in Covent Garden mar¬ 
ket I while the same varieties bring the best price in the markets of Ger¬ 
many, Cleopatra especially being a great favourite with the Germans, from 
its beautiful golden yellow, and its sprightly juicy flavour. This variety 
has not been much grown in the districts around Melbourne, owing to its 
being affected with the scab; but I think it is worthy of further trial, espe¬ 
cially as the Bordeaux Mixture has been found to be an effective remedy for 
fungus diseases. In the warmer districts of the State it is found to do well, 
and is not affected to any extent with the scab. It would be well, there¬ 
fore, in districts where these varieties succeed, to plant the greater portion 
of the orchard with them. Other good kinds are Rome Beauty, Esopus 
Spitzenberg, Dumelow’s Seedling, and for later shipments, Sturmer Pippin 
and Newtown Pippin. In pears suitable foj foreign markets, Winter Nelis, 
Josephine de Malines, Vicar of Winkfield, and Beurre Clairgeau have so 
far carried well and realized the best prices. 

I now append a list of fruits, being the best to plant for home use or 
market purposes; — 

Affles. —^Williams^ Favourite, Gravenstein, Emperor Alexander, Jona¬ 
than, Reinette de Canada, London Pippin, Esopus Spitzenberg, Cleopatra, 
Munroe’s Favourite, Rome Beauty, Rymer, Stone Pippin. 

Pears. —^Williams’ Bon Chretien, Doyennd Boussoch, Buerre de Capiau- 
mont, Beurre Bose, Beurre Hardy, Beurre Anjou, Broompark, Josephine 
de Malines, Winter Nelis. 

Plums.—E^xly Rivers, Early Orleans, Angelina Burdett, Diamond, 
Washington, Yellow Magnum Bonum, Fondas Seedling, Cole’s Golden 
Drop. 

Apricots. —Oullins’ Early Peach, Royal, Hemskirk, Mansfield Seed¬ 
ling, Moorpark, Dundonald. 

Cherries .—Early Purple Guigne, Burgdoff’s Seedling, Twyford Bigar- 
reau, Eaglets Seedling, Bedford Prolific, Florence, St. Margaret. 

Peaches. —Briggs’ Red May, Amsden’s June, Hale’s Early, Lady 
Palmerston, Crimson George, Royal George, Foster, Salway. 

Figs .—^White Genoa. 

Black Currant. —Carter’s Black Champion. 

Btrawherries. —Edith, La Marguerite, Trollope’s Victoria. 
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Eainfall in Victoria. 

Month op April, 1905, 

B\f P, BamcQh% Government Astronomer. 


Areas. 

Actual Avcrag'c 
Rainfall recorded in 
each Area in 

April, 1905. 

Average Rainfall for 
each Area for 
the Month of April, 
based on all previous 
Years of Record. 

Maximum Fall 
recorded within each Area 
dunn.!*' April, 1905. 


.... 

inches. 

inches. 

inches. 

A . 

3-84 

1*32 

5*17 at Tyrrell Dowms 

B . 

2-76 

1*95 

3*86 It Serviceton 

C . 

2*40 

2-31 

3‘OS rt Coleraine 

T) . 

2*07 

2-89 

2*71 // Portland 

K . 

2*S5 

1*72 

4*53 i! Swmn Hill 

F . 

2*59 

2*11 

4*00 a Benalla 

F» . 

2*74 

2*13 

3 30 n Yea 

F2 . 

2*64 

i 2*53 

3*36 n Yackandandah 

Q . 

2*40 

1 2*17 

3*32 n Maryborough 

H . 

2.95 

2*72 

3*10 n Daylesford 

I . 

2*23 

2*49 

3*02 n Melbourne 

V . 

2*77 

2*99 

3*15 rr CapeScbanck 

K . 

2*27 

3*43 

4.17 n Wood’s Point 

L 

0*80 

2*85 

1*24 n Traralgon 

M . 

— 

3*35 

2*88 n Gabo 


SUBDIVISIONAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTION OF RAINFALL. 

A. North-west—Mallee country, including the counties of Millewa, Taila, Weeah, 

and Karkarooc. 

B. Central West—Including the counties of Lowan and Borung. 

C. Western Districts—Including the counties of Follett, Dundas, western half of 

Ripon and Hampden. 

D. South-western Districts and West Coast—Including the counties of Normanby, 

Villiers, Heytesbury, and Polwarth. 

E. Northern Country—Including the counties of Tatchera and Gunbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Fu Central North—Including the county of Anglesey, the west and northern parts of 
the county of Delatite, the extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

F2. Upper Murray—Districts from Wodonga to Towong. 

G. Central Districts North of Dividing Ranges—Including counties of Talbot and 

Dalhousie, .southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the county of Rodney. 

H. Central Highlands and Ranges from Ararat to Kilmore. 

I. South Central Districts on the west and north side of Port Phillip Bay—Includ¬ 

ing the counties of Grant, Grenville, and Bourke, and the eastern parts of 
the counties of Hampden and Ripon. 

Ii. South Central Districts east of Port Phillip Bay, &c.—Including the counties of 
Mornington and Evelyn. 

K. Regions of Heaviest Rainfall—^^Including all the mountainous Eastern Districts, 

and South Gippsland, 

L. South-eastern Districts—Gippsland, and counties on the New South Wales Border. 

M. Extreme East Coast. 

4141, K 
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STATISTICS. 


PEEISHABLE AND PEOZEN PEODUCE. 


Exports for the Month of April, 1905 and 1904 respectively. 




Apeil. 

Description of Produce 

— 

— 



1905. 

1904. 

Butter 

lbs. 

735,108 

2,404,684 

Cheese 

... // 

68,640 

72,300 

Milk and Cream 

... cases 

1,549 

3,358 

Ham and Bacon 

... lbs. 

113,520 

185,240 

Poultry 

... head 

4,695 

2,300 

Eggs... 

... dozen 

2,652 

800 

Rabbits and Hares 

... pairs 

315,960 

49,300 

Mutton and Lamb 

carcasses 

10,217 

1,981 

Beef ... 

...quarters 

144 

162 

Veal. 

carcasses 

84 

322 

Pork... 

... » 

136 

10 

Fruit 

... cases 

20,595 

11,899 

/; Pulp 

u 

52 

I 505 


R. CROWE. 


Exports for Ten Months, 1904-5 and 1903-4 respectively. 


Description of Produce. 

1904-5. 

I903~4. 

Blitter 

lbs. 

34,871,436 

31,117,028 

Cheese 

... It 

963,960 

770,730 

Milk and Cream 

ca.ses 

9,168 

10,155 

Ham and Bacon 

lbs. 

1,382,240 

937,560 

Poultry 

head 

40,108 

41,942 

Eggs 

... dozen 

41,252 

18,042 

Mutton and Himb 

carcasses 

394,000 

173,145 

Beef 

...quarters 

1 2,544 

7,005 

Veal 

carcasses 

1 15,146 

4,394 

Pork 

... n 

1 1,272 

1,284 

Rabbits and Hares 

pairs 

4,047,624 

1,880,670 

Fruit 

cases 

111,675 

82,926 

// Pulp ... 

... tt 

10,610 

1 

72.069 

■ 


R. OBOWE. 
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Deliveries from the Government Cool Stores for the Month of 
April, 1905 and 1904 respectively. 




Aphid. 

Description of Produce. 





X905. 

1904. 

Butter 

... lbs. 

120,904 

1,141,896 

Cheese 

... If 


9,691 

Milk and Cream 

... cases 

328 

722 

Poultry 

head 

1,740 

1,0‘^5 

Eggs... 

... dozen 

19,900 

7,608- ^ 

Rablnts and Hares 

... pairs 

116,846 

32,580 

Mutton and Lamb 

carcasses 

806 

872 

Beef ... 

...quarters 

40 

88 

Veal. 

carcasses 

23 

23 

Pork. 

// 

76 


Fruit 

... cases 

1,158 

2 ,’259 

Sundries 

... ft 

2,483 

11,118 


R. CROWE. 


ArkivaXjS in Melbourne of Butter and Butter ex Cream in Tons net, from the 
Diiferent Districts of the State for the last 13 months, as compared with the 
previous corresponding Months. 


Months, 

Total. 

N. Eastern. 

Northern. 

Gippsland. 

W. & S. 
Western. 

1904. 

1003. 

1904. 

1903. 

1004. 

1903. 

1904. 

1903. 

1904. 

1903. 

April 

1,167 

910,1 

156 

140 

77 

141 

580 

443 

354 

313 

May 

930 

714 

119 

137 

29 

14 

466 

354 

316 

200 

June 

586-1 

5951 

1951 

IIS 

29 

131- 

239 

213 

222 

251 

July 


5611 

111 

106 

53 

161 

134-1 

179 

229 

260 

Auji’UHfc .. 

1,0631 

641 

399 

163 

152,1 

33 

170-1 

122 

4401 

323 

Heptcmher ‘ ,. 

1,5941 

1,288 

509 

3231 

272 

B7|- 

427-1 

317 

'M\ 

560 

October .. 

‘2,954 

2,122 

732 

439 

392 

174 

807 

697 

1,023 

812 

November 

4,079 

2,750 

9261 

622 

4SU 

201 

1,357 

i)43 

1,3151 

984 

December 

3,594 

2,756 

795 

528 

334 

194 

1,350 

1,026 

1,199 

1,008 


1905. 

1904. 

1905. 

1904. 

1905. 

1904, 

1005. 

1904. 

1905. 

1904. 

January.. 

2,549 

2,220 

490 1 

403 

223 

150 

1,072 

917 

764 

750 

February 

1,559 

2,047 

nu 

407 

1091 

170 

776 ^ 

844 

436 

626 

Martih .. .. 

1,205 

2,033 

133 

316 

81 

150 

065 

938 

326 

623 

April .. .. 

709 ! 

1,167 

61 

156 

351 

77 : 

411 

'80 

20X1 

354 


R. CROWE, 
Swperintendent 0 / Exporti 
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Fruit, Plants, and Bulbs. 


Exports to Australian States and New Zealand, Inspected during tlie montlis of 

April, 1905 * 



Cases 

Certificates 

Fruit. 

OR Packages 



IXSPBCTBI). 


Apples 

1,428 

75 

Bananas ... 

894 

117 

Cucumbers 

6 

2 

Grapes 

640 

90 

Lemons ... 

678 

58 

Melons 

60 

22 

Mixed Fruits ... , 

41 

1 

Nectarines ... ... 

3 

2 

Oranges ... 

293 

50 

Passion Fruit 

36 

16 

Peaches ... 

637 

53 

Pears 

737 

72 

Pineapples 

175 

i 41 

Plums 

17 

15 

Quinces ... 

148 

12 

Tomatoes... 

35 

13 

Total Cases Fruit 

5,833 

639 

Bulbs ... 

1 

1 

Plants ... 

1 

1 

Totals 

5,835 

641 


Exports of Fruit beyond tbe Australian Commonwealth and New Zealand for season 
1905 (to 30th April, only). 


Destination, 

Apples. 

Pears. 

Totals. 


Cases. 

Cases. 

Cases. 

United Kingdom 

44,092 

2.667 

46,759 

Germany ... 

4,841 

13 

4,844 

South Africa 

1,275 


1,'274 

India 

530 


'530 

Java 

434 

42 

' 476 

Malay Peninsula 

340 

4 

344 

Belgium 

300 


300 

British Columbia ... 

155 


255 

China 

5 


5 

Totals 

52,072 

2,726 

54,787 


J. a. TURNER, 
Imfmtor Vegetation Dmam Acto, 

WO CHAS. FRENCH, 

Government WntornologuL 


















Closer Setilemcni Act 1904. 

FARM ALLOTMENTS ON- THE SPRINGVALE ESTATE ARE 
NOW AVAILABLE ON THE FOLLOWING TERMS AND 
CONDITIONS. 

1. Allotments will be leased under conditional purcliase leases 

2. The approximate value of the allotments is shown at the foot of the plan. 

3 . Every application must be made on the prescribed form, and be accompanied 

by a deposit equal to the first instalment of the purchase money prescribed for the 
most valuable allotment applied for, the lease fee and the registration fee ( 5 s .)3 
e.^., an application for an allotment valued at requires a deposit of A 46 5 s. 

4. The subsequent instalments of ,purchase money are paid half-yearly, and are 
computed at the rate of 6 per centum per annum, viz. :—per cent, for interest, 
and the balance in reduction of principal. 

5 . An applicant may apply for more than one allotment, but will only be required 
to lodge one deposit. 

6 . Only one allotment can be granted to any one person. 

7 . No conditional purchase lease of a farm allotment can be granted to any 

person who is already the holder of land of the value of (township land 

excepted), or who would thereby become the holder of land exceeding such value. 

8 . Improvements to the value of at least two instalments of the purcliase money 
must be effected on each farm allotment before the end of the first year from the 
date of lease, and 10 per cent, of the purchase money before the end of the third 
year, and a further 10 per cent, before the end of the sixth year. 

Q. The lessee must reside on the allotment. (Personal residence by a wife or 
any child, not less than eighteen years of age, of lessee, may be considered personal 
residence by the lessee, with the approval of the Board.) 

10 . The lessee cannot transfer, assign, mortgage, or sublet the whole or any 
part of his allotment within the first six years of the lease. 

11. The Crown grant may be issued to the lessee at the end of any half-year, 
after the first twelve years have expired, on payment of the balance of purchase 
money. 

12 . Payments in advance may be made at any time at the option of the lessee, 
and proportionate reduction of interest secured thereby. 

Presentation at any Railway Station of the Board^s receipt for deposit, 
&c., will entitle the applicant to a ticket at holiday excursion fare, to 
visit the Estate and select a block. The receipt will also entitle applicant 
to a similar ticket to attend the Land Board. 

The money sent to the Board by unsuccessful applicants, less the regis¬ 
tration fee, will be returned to them at the sitting of the Land Board. The 
deposits, &c., of successful applicants will be retained, and they will not 
require to pay anything further for six months. 

Deposit, &c., should be forwarded in cash, by Post Office Order, postal 
notes, or bank draft, payable to 

TAe Secretary^ Land Purchase Boards Melbourne, 


Particulars of Memsie, Ovemewton, and Wyuna Estates will appear 

in future issues. 

5323. L 
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UNIT VALUES, 1905. 

(The Artificial Manures Act 1904.) 

By F, R, Scotty Acting Chemist for Agriculture. 

In compliance with the provisions of the Artificial Manures Act 1904 
No. 1930, the samples specified on the following list were submitted for 
analysis by the various manufacturers and importers throughout the State. 
The table includes the manurial composition as determined by analysis, 
the sale price, and the approximate value of each brand, based on the unit 
values calculated from the current market prices of the standard commer¬ 
cial articles furnishing the respective plant food constituents. The prin¬ 
cipal object sought by the Act in publishing this list is to place before 
the farmer a simple means of ascertaining the manurial composition and 
value of the various fertilizers obtainable on the market. The Act provides 
that no fertilizer can legally be sold, or exposed for sale, unless 'duly 
labelled with a certificate guaranteeing it to contain at least a stated per¬ 
centage of nitrogen, phosphoric acid, or potash, and the form in which any 
or all of these ingredients are present. 

The value of a fertilizer depends not only upon the percentage of plant 
food contained, but on the solubility of the form in which it is present, and 
the degree of fineness of the material. To determine the value of any 
manure it is necessary to simply multiply the percentage of each ingredient 
by the unit value we have assigned to it, and the result will furnish the 
value of that fertilizer per ton. For example, take a mixed manure of the 
following composition :— 


Nitrogen, as Ammonia ... ... 4*05 

per 

cent. 

X 

s. 

14 

equals 

2 

s. 

18 

d. 

6 

Pbosplioric Acid, Water Soluble... 3*92 

per 

cent. 

X 

si 

equals 

X 

0 

6 

Phosphoric Acid, Citrate Soluble... r‘53 

per 

cent 

X 

4 l 

equals 

0 

7 

2 

Phosphoric Acid, Citrate Insoluble *84 

per 

cent. 

X 

3 

equals 

0 

2 

6 

Potash, as Chloride ... ... ^‘35 

per 

cent. 

X 

si 

equals 

0 

12 

XX 

Value of manure, per ton... 

.. 



... 


5 

I 

1 


It should however be pointed out that the foregoing example does nof 
represent the actual but the approximate value of the manure based on 
chemical composition. This method places in the hands of the farmer 
a simple means of ascertaining whether he is receiving the best value fot 
his money, from a commercial stand-point at any rate. In determining 
the suitability of a manure for his specific purpose and locality, the farmer 
also requires to take into consideration such factors as class of soil, nature 
of crop, and rainfall. In this connexion his past experience and know¬ 
ledge of local conditions will materially assist him. 
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Department op Agriculture. 
Artificial Manures Act 1904 . 


LIST OF UNIT VALUES OF MANURES IN THE MELBOURNE 
MARKET DURING THE 1905 SEASON. 


1 per cent. 



of Nitrogen in tlie form of fNitrate of Soda [ 

„ „ I Nitrate of Potasli j 

„ „ Sulphate of Ammonia 

„ „ Blood Manure 

,5 ' ,j, Fine Bonedust 

„ Coarse „ 


is worth 

?? 

t>9 

}? 

J? 


$, d, 

15 6 

14 4 
11 0 
11 0 
9 6 


Ill the mixed manures, such as Phosphate mixture, Bones and Digester 
Refuse ; Blood Bone and Hashmagandy ; Dried Blood and Organic Matter ; 
Bono and Wood Ashes; Superphosphate and Gypsum; Bonedust and 
Gypsum ; Potato Manure ; Bone, &o., Manure—1 per cent, of Nitrogen is 
valued at 9s, Gd.j 


If an invoice certificate does not state whether the Nitrogen in the Manure 
is in the form of Nitrate, or Sulphate, or Blood, or Bones, it should be assumed 
to have the value of Bone Nitrogen. 

In the complete manures, such as Orchard and Onion, Grass and Horti¬ 
cultural Manures, where the Nitrogen is contained in the Nitrate form, the 
value of 1 per cent, is 15 s. 6d. 


1 per cent, of Water Soluble 

I per cent, of Citrate Soluble 
Phosphoric ilcid 


1 per cent, of Insoluble Phos¬ 
phoric Acid 

1 per cent, of Insoluble Phosphoric Acid in Ordinary Super¬ 
phosphates 


Phosphoric Acid .. .. is worth 5 

Thomas Phosphates 
Nitro Superphosphates 
Ordinary Superphosphates 
Guanos .. ^ 

Thomas Phosphates 1 

Nitro Superphosphates h 
Guanos .. J 


d. 

3 

S 

0 

0 


In a Bonedust— 

1 per cent, of Phosphoric Acid in Fine Bone 
1 „ „ „ Coarse Bone 

1 per cent, of Potash .. .. 


,, 

yy 


99 


4 8 
3 0 

5 6 


Note.—I n the following tables those facing each other refer to the 
same samples of manures. 
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Trice asked for deliyeiy at local railway statio x. 
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AUSTRALIAH HORSES. 

By /. R, Weify Chief Inspector of Stock. 

I.^THE AUSTBALIAN DEAUG-HT HORSE. 

In presenting this article to the farming community of this StatCj it is 
hardly necessary to offer an apology, it being the first of a series intended 
to deal with the various types of animals bred in this State. Yet a tribute 
is necessary to the memory of those sturdy pioneers of the various types 
of stock which now adorn our continent. To recapitulate the names of 
individuals who strove to improve our animals would be invidious, and while 
it is not intended to be empirical in the succeeding pages, it is hoped that 
the precepts and principles of those gentlemen who have brought our stock 
up to its present pitch may be followed by others imbued with the same spirit 
in order to enable us to show that we have been true to those sturdy pioneers 
of past decades, who, nothing daunted by the slow process and progress of 
vessels in past years, invested their capital and g^ave succeeding generations 
the benefit of their brain in order to build up a type of stock in their varied 
departments 'second to nothing in the world. To those devoted partisansT 
dedicate the series of live stock articles in this Journal, I feel assured that 
with closer settlement projects, many who have not been trained to this class 
of work will enter upon the troubles of farm management. In the hope of 
showing them the high ideal before them, and the principles which should 
guide them, I ask their careful attention to this opening article. 

The draught horse has received considerable attention from breeders in 
this State, and foresight, care, and expense have not been spared in the 
selection of high class sires and mares during the past 6o years by; the 
different gentlemen who have been engaged in this industry. They were 
ever on the alert to secure useful animals from the best sitrains in the United 
Kingdom, Tasmania, New Zealand, and the neighbouring States, with the 
result that some of the finest animals of this type are to be found in 
different portions of Victoria. 

The draught horse in Australia is largely a composite of the three types 
of draught horses as known in the United Kingdom, viz., Clydesdale, 
Shire, and Suffolk Punch. The cross between the two former is the most 
favoured in this State. For a long time the first named wms the most in 
demand. This, I presume, is to be attributed to the fact that the major 
portion of the earliest importers and owners of high class draught stallions 
and mares were from Scotland. The acumen they displayed in the selection 
and mating of their far^rites is amply proven by the many specimens 
existent to-day, the progeny and descendants of stock bred by those shrewd 
pioneers. Looking back some 30 or 40 years ago, the names of the men 
from Caledonia who were in the foremost rank of breeders of high-class 
draught horses were legion. They undertook a great work, and carried it 
out successfully; and though with the construction of the railways the 
local use of the draught horse is not so greatly as formerly, when supplies 
were carted over hundreds of miles by horse teams, it is satisfactory to 
note there is a keen demand in other States for the superior type of draught 
;'horse,'bred in Victoria. 
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The Clydesdale. 

Notably the Clydesdale is active, and while it, 'as at present bred, lacks 
the weight of the Shire horse, in its movements it is faster, possessed of 
good bone, lengthy sloping pasterns, and well turned limbs, carrying not 
too much hair. For ordinary farm work it isi a valuable animal, it being 
essential that strength and activity should combine in such an animal as is 
required for this particular class of work, as also for the more active and 
lighter type of lorry or stout delivery horse. Possessed of good crest, well- 
set muscular shoulders, round barrel, well ribbed, and closely coupled 
across the loins, this type is in comparison with the Shire horse as bred 
to-day, slacker in the hind quarters, both in depth and width, with a ten¬ 
dency to shrink off towards the tail, in very many cases being very narrow. 
Again, the gaskin is rather light, and although the hocks may be, and for 
the most part are, well -shaped, the upper structure of the hind quarters 
is on the light side when taken in conjunction with its massive fore part. 
It may be this is a wise provision of Nature, that the hind quarters 
should be so formed in order to give the animal greater activity, or, in 
the parlance of the stable, better driving power. Before closing this notice 
c*f the Clydesdale, it is but fitting to remark that within the past decade 
the change which has been wrought in this type of animal is wonderful. 
Originally there were many points in common between the Shire and Clydes¬ 
dale types, but within the period cited it would appear that it has been the 
aim of the fanciers of each to render the two classes distinct, and they 
have succeeded in their desire to the detriment of the Clydesdale. 

Tlie Shire Horse. 

The Shire type, or as he was at one time known as the ‘‘ English Cart 
Horse,” is to-day a much heavier class of animal than the Clydesdale, with 
the bones in the limbs rather more razor form than those of the latter type. 
At one time the Shire horse was notorious for its poorness of foot, having 
low shelly wails and narrow heels. During the past forty years breeders 
have succeeded in producing an animal with a sounder foot, having strong 
walls, and good wide heels. As the result of, or coupled with this action 
by the breeders, they have brought about a decided change in many other 
points tending to improve the quality of the animal. While standing no 
higher on his limbs than the Clydesdale, he is at the same time heavier 
boned, more massive in the barrel, heavier quartered and close, coupled 
with well-knit ribs. They are really moving mountains of muscle on limbs 
of steel, with the weight in the case of stallions in some instances of 2,700 
lbs. As might safely be judged by his massiveness, he is slower in his 
movements than the Clydesdale, and, consequently, more fitted for the 
slower and heavier classes of work where great strength is the first requi¬ 
site. Viewing the high-class stallion of this type of these days, it seems 
hardly possible to believe that the progenitor of this class was at one 
time the old English war-horse; and one can readily believe that a troop 
of such animals when once set rapidly in motion would cause the ground 
over which they were being moved to fairly shake again with the concus¬ 
sion of such ponderous masses, to which greater weight was given by their 
mail-clad riders. 

During the past year some fine specimens of this type of animal have 
been imported into this State, and buyers from different portions of the 
Commonwealth have, by the high prices paid to secure them, proved the 
judgment of the Iccal men was not at fault. 
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Tlie Suffolk Puucli, 

The third type of draught horse, the Suffolk Puncb, is of a more iiug- 
gety form than either of the preceding breeds spoken of, with clean limbs, 
well-set crest, closely-knit w*eli-ribbed top, rather inclined to be hollow 
backed, strongly quartered, and in ’pure breds chestnut in colour. At mie 
time there were very many more of these horses bred in this State than at 
present; but as many of our draught mares have a strain of this lilood in 
them, it has been thought well to give a passing notice of lliis 

breed of horses originally came from Flanders, and lias been crossed with 
the Percheron to a great extent. Several of the Continental Governments, 
I learn, use them largely for crossing with light-boned mares to produce 
weighty artillery horses. 

Origin of the Australian Drauglit Horse. 

From the admixture of blood of two or more of these types of horse 
has come the Australian draught horse as we find him to-day, and from 
his contour aiicl appearance w’e can with safety gauge the preponderance of 
Clydesdale, Shire, or Suffolk Punch, according to the characteristics mani¬ 
fested by the various animals. Careful selection guided our noted breeders 
in the past in producing animals to supply the current demand, whether for 
the heavy, medium, or lighter kinds. Hence it came about that with varie¬ 
ties ^siich as these mentioned, with qualities so strongly marked in each 
particular class, it simply resolved itself into the question whether the 
owner of a dam of given quality wmuld mate her with a Shire or a Clydes¬ 
dale in the hope of obtaining an animal best suited to meet the require¬ 
ment he had in view. ^ He was assured that, unlike the case of thorough¬ 
breds, where a weed might in all probability result as the progeny, he was 
sure of a good saleable animal, although one, perhaps, not up to his expec- 
tation.s. 

If the demand is for the medium class of draughts, such as ordinary 
farro or active lorry horses, the Clydesdale sire should meet breeders’ 
requirements; hut if the -weightier animal is required, then the Shire stal¬ 
lion should merit the breeders’ favours. 

In the selection of the mare great care is necessary. In the first place., 
she should be of even temper, standing well up on her limbs; these should 
be free from all defects. She should, further, be well ribbed, with an 
abundance of room in the barrel, and have good lung space, and her feet 
should be encased in good strong hoofs. In order to produce an active foal# 
a further essential is, that she .should not be sluggish in her gaif, as like 
too often produces like, and never mind what care is exercised in selecting 
the sire, it often happens that the, foal throws to the mare, and is sluggish 
and ungainly in its action. Through the courtesy of her former owner, 
Mr. J. ^Crozier, who has kindly supplied me with a photograph of 
Lady, ’ and a few particulars relative to her, a reproduction is given of 
this magnificent animal which was bred by the Hon. E. H. Cameron at 
kangaroo Ground. Lady has won over twenty first prizes, including 
the ^ first and champion at the last exhibition of the Royal Agricultural 
Society of Victoria, securing at the same time the gold medal in 
her cla.^. She stands i6'3 hands, is a rich bay in colour, with black 
points in front^ and hind feet white, with a girth measurement of 7 ft.j 
io| in. As will be seen on reference to the illustration, she stands on 
strong short limbs, with an abundance of substance, and is at once the 
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eDibodiment of docility, compactness^, and strength. By '^Latest Fashion, 
whose photograph is reproduced herewith, she is from “ Gyp/^ and has since 
the show alluded to, been sold to Mr. Smith, Leongatha, for £2^0, 
Now, while it may not be possible for each to be the owner of such high- 
class animals as Lady,^' it is certainly wuthin the reach, and it should 
be the desire and aim of owners, to realize it is their duty to attempt the 
improvement of their stock, whether it be for a matter of pleasure or profit. 
A good animal is as easily kept as an inferior one, and much easier to sell. 
Hence it behoves breeders to use the greatest care in the selection of stal¬ 
lions to which they may send their mares. Too often it happens that a 
neighbour has a nondescript with no points to commend him as a stallion, 
the services of which, costing little, are obtained. As in the case of the 
dam, it is of the greatest importance that the sire should be possessed’ of 
abundance of constitutional vigor, docile in temperament, and stand on 
good legs and feet. These latter having to bear the weight of the animaFs 
body, should be encased in good healthy hoofs, as it too unfreqiiently hap¬ 
pens that many a beautifully topped, otherwise well limbed animal, is alto¬ 
gether disqualified through bad, shelly, and cracked hoofs, with ishallow 
narrow-heeled feet, wliich are altogether incayiable of supporting the ani¬ 
mal’s weight. Further, this type of hoot is to be regarded with suspicion 
as evidence of constitutional defect, and as stud-masters uniformly con¬ 
sider it their duty to cram on all possible fat on their stallions the foot 
too often betrays and serves as an index to the state of the general health 
of the animal. 

While horse-breeding may not, in so far as individual owners are con¬ 
cerned, be carried on so extensively as has been the case when land was 
less valuable, the breeding of the type under review will still be carried 
on by many who may be owners of possibly not more than one or two 
mares. With such as these and the holders of a limited acreage, it is 
essential the animals reared should be valuable, as of necessity they must 
be fed from an early age. Their mothers can he conveniently employed 
for the greater portion of.the year at their ordinary work. In fact, it is 
much better they should be constantly kept at steady work during the time 
they are carrying a foal. This will prevent an undue formation of fat 
and tend to muscular development. Care must, however, be taken that 
between the tenth and twentieth weeks after the mare proves in foal, not 
to allow her (or in fact at any time) to be jerked about whilst at work, or 
abortion may ensue, often with disastrous consequences to the mare. 

The same axiom applies after foaling, as the dam may safely be put 
to work shortly after giving birth to the foal, care being taken not to allow 
the foal to suck if the mother is over-heated or trouble will result in con¬ 
sequence. The young animal should receive a fair amount of good nutri¬ 
tious, bone-forming food as soon as it is able to partake of it, and while 
the mother is feeding from trough or manger, the foal will readily join 
her in her meal. It is mistaken economy to stint the mother or foal, 
and the pernicious habit of merely allowing them wheat husks, or as it is 
commonly called cocky chaff/’ undamped or in any way made appetiz¬ 
ing, as it should be by the addition of bran or crushed oats, is cruel if 
cheap. After such treatment owners complain of unknown and mysterious 
diseases occurring among their young stock, and the isolution of the mys¬ 
tery rests in the fact the animals have been starved, and rickets has super¬ 
vened. 
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This, I may fairly state, has been the experience of this Branchy anc! 
inspectors are from time to time called upon to investigate ailments which 
upon examination prove exclusively to be due to dietetic errors. The same 
rule applies throughout the whole of its career until fit for work; due 
attention must be paid to its diet, and the animal will amply repay the 
cost of the feed supplied it, as at any time it will command a good price 
if properly looked after. Many of our pastures through over-stocking are 
deiicient in earthy salts necessary for the building up of the skeletal struc¬ 
ture of the animal; hence it follows they must be made up artificially, and 
by far the best way to do this is by the feed. Shelter is another factor 
which tends greatly to assist in the development and well-being of the 
growing animals. Too often it is simply pitiable on Northern and Western 
areas, how vast numbers of our stock are treated in this respect, exposed 
alike to summer heat and winter cold, with no shelter or break-wind other 
than afforded by a wire fence. Thus, when an impoverished condition of 
the nervous system manifests itself in stringhalt or other disease, there is 
an outcry, and remedial measures in the shape of medicines are souglit to 
alleviate the mischief caused too often by mismanagement. The free use 
of salt cannot be too highly commended as being a powerful aid to diges- 
tion, and when coupled with iron or vermicide, is a worm killer. 

To illustrate this article will be found a reproduction of Lady,’’ cham* 
pion in her class; and through the courtesy of the Hon. E. H. Cameron, 
of Latest Fashion,” her sire. A Clydesdale stallion, Ben Nevis,” which 
was bred by this gentleman, and is now in the possession of his son, is also 
shown. 


FEUIT-EATING BIRDS. 

By C, French^ Jr.^ Assistant Government Entomologist, 

Amongst the most serious losses the orchardist and viticulturist have to 
contend with are the depredations committed in the crops by various fruit¬ 
eating birds. No doubt the destruction of Eucalypts, from whence the 
parrots and parrakeets formerly obtained their native food (the honey 
from the blossoms) has caused these birds to attack fruits of various kinds. 
Another cause of fruit destruction by such birds as starlings is owing partly 
to the dry seasons. When insect life is scarce, many birds undoubtedly 
turn their attention to the orchards. Unfortunately for Yictoria, somt? 
European and Indian birds, such as the starling, blackbird, sparrow, and 
Indian minah, are causing immense losses to orchardlsts and orhersi; and 
it is only a matter of time, if prompt measures are not taken to suppress 
them, before they will completely ruin the fruit-growing industry, at 
any rate within 50 miles of Melbourne. This particularly applies to the 
English starling. Experiments for their destruction are being conducted, 
so it is hoped, that, with united action by those interested, this pest will ercj 
long be checked. It is pleasiing to notice that gun clubs near Mellxiurne 
are using starlings as well as sparrows for shooting purposes, and by this 
means alone a great decrease in the number of birds will take phice. 
Amongst the worst fruit-eating birds in this State are the following 

Native Birds ‘ destructive to Fruit. 

^'■Australian Ravbn”; "Crow.” — Cotone australis^ GoukL 
Geographical disiribution» Found in all parts of Australia and Tas¬ 
mania. 
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Breeding season, August, September, October. 

Native food. Grasshoppers, crickets, locusts, lizards, &c. It also 
devours cherries, strawberries, and grapes. 

^'SooTY Crow-Shkike’^ ; ''Black Magpie.^' — Strcpera fuliginosa, Gould. 

Geographical distribution. Victoria, New South Wales, Queensland, 
South Australia, and Tasmania. 

Breeding season. August, September, and November. 

These birds usually congregate in large flocks in some fruit-growing 
districts, -where they cause considerable losses to the orchardist. When 
once the " Black Magpie’’ takes to fruit-eating, he is a persistent thief, 
and keeps the growers busily engaged trying to protect their fruit. It 
destroys pears, quinces, figs, peaches, &c., &c. 

" Grey Crow-Shrike ” ; " Grey Magpie.”— Strcpera cuneicaudaia. 

Vieillot. 

Geographical distribution. Victoria, New South Wales, Queensland, 
and South Australia. 

Breeding season. August to December. 

These birds are generally found in pairs or small flocks in the open 
forest country, from whence they descend upon the orchards as the fruit 
is ripening, destroying much of the best of it. At other times they render 
good service by dewuring insects of various kinds. 

" Olive-backed Oriole ”; " Green Thrush.” — Oriolus virtdis. Latham. 

Geographical distribution. Victoria, New South "Wales, Queensland, 
and South Australia. 

Breeding season. October, November, and December. 

It is usually found in the southern parts of Victoria during the breeding 
season, and causes a considerable loss to the orchardist and viticulturist 
by destroying a fair amount of the softer varieties of fruit, such as peaches, 
figs, pears, mulberries, grapes, and strawberries. 

" Black-faced Graucalus " Black-faced Cuckoo-Shrike.”— 

Graucalus melanops. Latham. 

Geographical distribution. Victoria, New South Wales, Queensland, 
Western Australia, and South Australia. 

Breeding season. September, October, and November. 

Although grasshoppers, caterpillars, crickets, and other insects form 
the staple food of this bird, it has recently acquired a taste for grapes. 

" Satin Bower-bird.” —Ptilonorhynchus violaceus. Vieillot. 

Geographical distribution. Queensland, New South Wales, and 
Victoria. 

Breeding season. October, November, and December. 

Found rather plentifully in some parts of Gippsland, principally in 
the heavily timbered country. It destroys: all kinds of fruits, and the 
young plants of many vegetables. 
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Spotted 'BoYJ’m-Bm'DJ^-^Chlamydodera maculaia, GoiiltL 

GeografJiical distribution. Yictoria, New South Wales^ Queensland^ 
and South Australia. 

Breeding season. October to December. 

Whilst the native food of this bird consists of insects and native berries, 
it will also eat tomatoes, chillies, peaches, and figs. However, these birds 
are -so rare in most districts that the damage they do is scarcely worth 
noticing. 

White-EYE ” ; Silyer-eye ” j Cpierry Picker.’^ — Zosterofs cmru- 

lescens. Latham. 

Geographical distribution. Victoria, New South Wales, Queensland, 
Tasmania, and South Australia. 

Breeding season. Principally September, October, November, and 
December. 

The White-eye ’’ is a small bird with an olive-coloured back, with 
olive green on head. It derives its name from a peculiar white ring around 
the eye. It is well known, and is frequently found in gardens in and 
around the metropolis, where it may be seen when fruit is scarce, eating 
the aphids from roses, bouvardias, chrysanthemums, and other garden 
plants. However, it is very destructive in the orchard and vineyard. 
Grapes, figs, and cherries appear to be its particularly fancied fruits. 

Warty-faced Honeyeater.^' — Mcliphaga phyrygia. Latham. 

Geographical distribution. Victoria, New South Wales, Queensland, 
and South Australia. 

Breeding season. From September to December. 

When blossom is to be found in the forest these birds avoid the orchard, 
but as the softer fruits, especially grapes, ripen, they make havoc amongst 
the best bunches. 

Yellow-faced Honeyeater,’^— Ptilotis chrysops. Latham. 

Geographical distribution. Victoria, New South Wales, Queensland, 
and South Australia. 

Breeding season. From September to December. 

This is one of the most destructive of our small birds amongst the 
cherries and grapes. Its natural food consists of honey and small insects, 
but the damage it does in the orchard outweighs any good it may do. 

“ White-eared HoNEYEATER.^'-~^/'2f//^^fz^ leucotis. Latham. 

Geographical distribution. Victoria, New South Wales, Western 
Australia, and South Australia. 

Breeding season. September to December. 

Whilst the natural food of this bird consists of honey and insects, it 
will also eat peaches, figs, pears, and grapes. 

White-plumed Honeyeater”; “Greenies.^^ — 'Ptilotis penicillata. 

Gould, 

Geographical distribution. Victoria, New South Wales, Queensland- 
and South Australia. 

Breeding season. October to December, 
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These birds^ known to sch(x>lbo3^s as Greenies/^ are common amongst 
the Eucalyptus trees in the parks and gardens around Melbourne, They 
destroy a fair amount of insects, but unfortunately in some districts have 
taken to fruit-eating. They are very shifty, taking a peck out of one fruit 
and then another. They are fairly difficult birds to shoot, as they get 
very cunning, and when a person approaches with a gun, they fly some 
distance away, and hide in the high trees, but, as soon as you are out of 
sight, they return to the fruit-trees, and re-commence their depredations, 
principally amongst grapes. 


"'Australian Minah"'^; "Noisy Minah.” —Manorliina {Mysaniha) 

garrula. Latham. 

Geographical distribution. Queensland, New South Wales, South 
Australia, Victoria, and Tasmania. 

Breeding season. Principally from October to December. 

Found in nearly every part of the State, causing considerable damage 
to the softer kinds of fruit, such as peaches, "figs, grapes, &c. They are 
easily frightened away from an orchard by a person firing at them and 
shooting one or two of their number. The " Yellow-throated Minah or 
Miner,” Manorliina {Myzanihd) fiavigula, Gould, is equally destructive., 

"Wattle "'Wattled Honeyeater.’^ —AcanthocJicera carun- 

culata. Latham. 

Geographical distribution. New South Wales, Queensland, Victoria, 
South Australia, and Western Australia. 

Breeding season. From August to December. 

During the greater part of the year the " Wattle-bird may be seen 
feeding on the honey which it extracts from the blossom, or picking inserts 
out of crevices in the rough bark of the forest trees. When soft fruits 
are ripe, however, it does mischief amongst the apricots, plums, cherries, 
grapes, and pears. 

" Spiny-CHEEKED Honeyeater.^’ — Acanihochcera rufigularis. Gould. 

Geographical distribution. Queensland, New South Wales, Victoria, 
South Australia, and Western Australia. 

Breeding season. Principally October, November, and December. 

This bird is similar in its habits to the " Wattle-bkd,’' though some¬ 
what smaller in size. During its short stay with us it does considerable 
damage amongst the grapes, apricots, plums, cherries, figs, &c. 


" Blue-faced Honeyeater.” — Eniomyza cyanoits. Latham. 

Geographical distribution. Queensland, New South Wales, Victoria, 
and South Australia. 

Breeding season. Principally from September to December, 

For about nine months in the year these birds may be seen in the Box 
(Eucalyptus) forests, living on honey, insects, &c. But when the softer 
fruits ripen they devote their attention to the orchards, where they destroy 
large quantities of peaches, pears, grapes, &c. 
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FjRiAR “Leather-head/’ —Philemon corniculatus. Lathani« 

'Geographical distrihution, Queensland, New South Wales, Victoria^ 
and South Australia. 

Breeding season. Principally from August to December. 

Owing to its size and strong bill, this bird does considerable damage in 
the orchards, from which it drives most other birds. Its natiira.! f(X)cl is 
insects and honey, but grapes, peaches, apples, figs, &;c., are greedily put 
out of sight by it. 

"'"Blue Mountain Parrot’’; ''Blue-bellied Lorikeet. 

sus novae-Ji&llandice. Gmelia 

Geographical 'distribution. New South Wales, Victoria, South Aus¬ 
tralia, Queensland, and Tasmania. 

Breeding season. Principally September to January. 

Although honey is the natural food of these birds, they were the first 
of the parrots to develop a taste for fruit. As an instance of their fear¬ 
lessness in the gratification of iheir taste for pears, I may state that a 
friend of mine stood at the gate of a small suburban orchard, and shot 53 
birds without scaring the remainder of the flock away. The principal 
fruits destroyed by these birds are apples, pears, and grapes. 

Musk- Lorikeet.”— Glossopsittacus concinnus. Shaw. 

Geographical 'distribution. New South Wales, Victoria, South Aus¬ 
tralia, Queensland, and Tasmania. 

Breeding season. Generally from October to January. 

This bird is erroneously called " Green Leek ” bv country people. It 
is a short green bird, with a red band passing over forehead, and each 
cheek, and has a small yellow spot on the breast, near each shoulde,r(. 
Musk Lorikeets usually arrive in large flocks as soon as the gum (Eucalyp¬ 
tus) blossom makes its appearance on Box trees. But immediately the 
apples and pears commence to ripen they devote their attention to the 
orchard, doing an immense amount of damage. Peaches and other fruits 
are also destroyled by them. They can be easily poisoned with jam and 
strychnine mixed together, and placed in the trees they frequent. 

"King’s Lory”; "King Parrot.” — Aprosmictus cyanofygius. VieilloL 

Geographical distribution. Queensland, New South Wales, South Aus¬ 
tralia, iand Victoria. 

Breeding season. Principally October, November, and December. 

This fine parrot lives principally on grain, thistle-seeds, &c,, but it is 
also fond of apples, pears, &c. 

"Pennant’s Parrakeet ” j Crimson ParrakeeT ”; "Red Lory.”— 
Platycercus elegans. Gmelin. P. Pennanii. Latham. 

Geographical Ustribution. Queensland, New South Wales, Victoria, 
and South Australia. 

Breeding season. Principally September to December. 

In the early days of the colony these birds lived principally on grass 
and thistle seed, but of late years have developed a taste for fruit. They 
are generally found in heavily timbered country. A few years ago this 
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bird was common in the Ironbark Ranges, near Bacchus Marsh, but is now 
becoming in that locality rare. It will eat any kind of fruit, even quinces 
being included in its menu, 

^^Rosella^^; Rose Hill Parrakeet.’^ — Tlaiycercus eximius. Shaw, 

Geographical distribution. Queensland, New South Wales, Victoria, 
South Australia, and Tasmania, 

Breeding season. Principally September to January, 

One of our commonest and most handsome parrakeetis, found in nearly 
every locality in Victoria. It has forsaken its natural food of seeds, 
grain, flowers, and honey, and has, unfortunately, for the fruit-grower, 
acquired a taste for fruits of various kinds, amongst which are the follow¬ 
ing :—Pears, apples, quinces, peaches, &:c. They have also been knowm 
to nip the blossoms off fruit-trees. These birds, like other members of 
the parrot and parrakeet family, are easily poisoned by placing strychnine 
in the fruit, but great care must be taken that children or domestic animals 
do not eat the fruit that has been poisoned. 

Swift Lorikeet.’^ —Nanodes discolor, Shaw. 

Geographical distribution. New South Wales, Victoria, South Aus¬ 
tralia, and Tasmania. 

Breeding season. Principally October, November, and December. 

These birds are only occasional visitors, arriving in large flocks. As 
their name implies, they travel very swiftly from one district to another, 
seldom staying long in one place. Their chief food is the honey which 
they extract from the blossoms of various species of Eucalyptus, but occa¬ 
sionally the orchards are called upon to pay them tribute. 

Introduced Birds destructive to Bruit, &c* 

“ Indian Minah/^ —Acridotheres ginginianus, 

Geographical distribution, India. 

Breedmg season. Principally October, November, and December in 
Victoria. 

Indian minahs are found more troublesome in the small gardens of the 
suburbs than in the country. Wherever a fig-tree is laden with ripe fruit, 
the minah resorts, and leaves nothing for the fruit-grower but the emptied 
skins* They also eat grapes, peaches, &c. 

House Sparrow.’' —Passer domesticus. 

Geographical distribution, Europe. 

Breeding season. Principally during months of October, November, 
and December (in Victoria). 

This persistent pest, especially to the farmer, needs no introduction, as 
its depredations are unfortunately only loo well known. It certainly 
destroys a fair amount of Rose Aphids, &c., but when these insects are 
scarce it turns its attention to orchards and vineyards, also cottage gardens, 
and destroys great quantities of grapes and figs. On the farm it eats 
large quantities of the wheat soon after it is sown, and as the grain ripens 
flocks of sparrows may be seen clinging to the ears of grain whilst they 
pick out the corn. ' 
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Starling .'*^—Siurnus vulgaris. 

Geographical distribution. Europe. 

Breed big season, —Principally October to January. 

There can l}e no doubt about the Starling being a most pernicious enemy 
to the friiit-gro'wer and viticulturist in this State. The Starlings are in¬ 
creasing a thousand times faster than their natural food, hence they must 
avail themselves of such as is obtainable. Once driven to this an a])peli(e 
is acquired, and fruit diet being easily obtained, they will not seek any 
other, even if available. It is pleasing to note that the Shire Councils 
axe offering a bonus for Starlings^ heads and eggs, as by this means, 
together with netting, poisoning and trapping, an immense number will be 
destroyed. Starlings are sociable, and congregate together in thousands 
during the day time, and in the evening roost all together in one tree or 
amongst ivy and other creepers on sides of buildings. Valuable insect¬ 
eating birds, such as Kingfishers, Diamond-birds, Tree-Creepers, and Tree- 
Swallows are being driven out of their nesting places in tree hollows by 
swarms of Starlings, and before long these insectivorous birds, useful to 
the farmer and orchardist, will be driven out of the State. In South and 
Western Australia the Starlings are doing serious damage to fruit. The 
principal fruits destroyed in Victoria by these birds are as follow :—- 
peaches, pears, cherries, figs, apricots, plums, grapes, mulberries, straw¬ 
berries, apples, tomatoes, &c. Nests are usually found in a hollow spout of 
a Eucalypt, or built under eaves of houses. 

Blackbird.’’ — Turdus merula. 

Geographical distribution. Europe. 

Breeding season. —Principally October, November, and December (in 
Victoria). 

This handsome bird, noted for its singing powers, is another introduc¬ 
tion from Europe. There it is looked upon as an insectivorous bird, but 
in Victoria, in addition to eating insects, it has taken to destroying fruits. 
In and around Melbourne it is now difficult to get ripe figs, as this fruit 
seems to be preferred by them to all other sorts. Grapes and peaches are 
now and again eaten by them. When once these bircis acquire the taste for 
fruit there is no knowing where the mischief will end. Like the Starling, 
it is a sociable bird, and builds itsi nest and rears its young in gardens close 
to houses. 

Note. —This Essay was awarded The Age Special Prize at the Geelong Nature-study 
Exhibition, Easter 1905.—Editor. 
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DUCKS FOR PROFIT. 

By H, F. Hawkins^ Poultry Expert and Lecturer. 

Having dealt with the breeding and management of fowls in previous 
issues, and owing to the numerous letters and applications from bond fide 
farmers, which have followed those articles, I feel prompted to write a 
few hints on the management of the water fowl. There can be no doubt 
about the profits accruing from duck farming when carried out on sound 
lines. To the cottager and farmer alike, money can be, and is being, made 
by those who have gone into this profitable industry. The production of 
high-class market ducks has grown to be a business of great importance, 
and the indications point to rapid development. One can scarcely realize 
that the duck business, as seen to-day,^ especially in the United States, 
has grown up within 30 years. As the consuming public becomes more 
acquainted with the attractive and delicate dish that the duck offers, the 
demand will rapidly increase. This, business will develop by leaps and 
bounds for many years to come, amd as the profits are decidedly good, and 
the returns so immediate, it is not unlikely that many farmers and others 
will turn their attention to producing young ducks for market. 

Very many of my students—some of whom have had but little capital 
to start with—^liave asked me this question: Which will bring the 

quickest return, fowls or ducksTo such I reply: Ducks.” With 
ducks one has only to wait 10 to ii weeks for them to develop sufficiently 
for market purposes. It must be understood that the stock should be 
selected both for size and egg production. It would be utter folly to breed 
from, what was termed years ago*, puddlers weighing 3 to 4 lbs. live 
weight. First purchase large well-formed stock, two years old for pre¬ 
ference, and the drake should never be less than 9 months and unrelated. 
This is the class of stud birds which will produce large and quick-maturing 
ducklings weighing, when 10 to 12 weeks old, 12 to 13 lbs. a pair. Should 
you have only young ducks, then secure an older drake, unrelated. Of 
course, much depends upon the feeding, and ducks require forcing to get 
them up to this weight. If the ducklings are scantily fed, they will be 
stunted in growth, and at 10 weeks would not weigh 8 lbs. a pair. This 
is an important item, for after 11 weeks the youngsters commence to throw 
off the downy feathers, and then the growth is checked immediately. The 
food given for the next four weeks is usually converted* into the adult 
feather at the expense of the body, and much of the profit is lost. Keep 
them growing as fast as you can, so as to secure the desired size, before the 
change of youthful feathers gives place to what we term the adult quill 
feathers, it is also important to note that the poulterer prefers to pluck 
the young feathers, as being much easier, and there is less likelihood of 
tearing the skin. Nothing is more annoying to the poultry dresser than 
to have to struggle in pulling the heavy quill feathers. 

Locality. 

One of the most important items in connexion with duck farming is 
the site selected. In this respect one could follow on the plan laid down 
in the Mav issue, which deals with fowls, and although ducks can stand 
crowding far better than fowls, yet. the higher and more sloping the land 
is, the better. Sandy soil is mudr more suitable for ducks than hard land. 
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Above all, avoid the spot that has too many stones. I have taken parti¬ 
cular notice of this, and in some parts of Victoria, especially in and 
around Bendigo, many ducks die through feet troubles. They are subject 
to ibumble feet, as are fowls, and many make the serious error of keeping 
valuable ducks in a yard or pen surrounded by Box thorn, whose thorns, 
continually dropping to the ground, are very dangerous to ducks. Recently 
I had occasion to visit many duck yards, where the Box thorn hedge was 
prominent. Invariably I was requested to examine ducks suffering with 
feet troubles, and in nearly every case I discovered, in the ball of the foot, 
a thorn, and with much clifficulty extracted it. Some of these thorns were 
half an inch long. Ducks’ feet are much more tender than fowls’, and 
operations on ducks are not always successful. 

Housing. 

Ducks should not be confined in warm or ill-ventilated houses; they 
require, above all, a dry floor. Concrete, bricks, or asphalte, will make good 
serviceable floors, which are easily cleaned, but a dry bed is very necessary. 
This can be made of either straw, Pinus insignis needles, dry grass, or 
dry stable manure. Three sides to the house, and a sound roof, are al! 
that are required, leaving, for preference, the eastern side entirely open, 
and allowing say six inches, for ventilation, on the top near roof. A floor 
space of about 8 by 6 feet is ample for 25 fully grown ducks. When the 
bedding becomes damp, remove 4 t, and replace by dry. Ducks' artificially 
reared are subject to cramp, and more are killed annually by this com¬ 
plaint than from any other cause, except perhaps in-breeding, hence the 
necessity of having dry floors. 

Shelter. 

Admitting that the Box thorn acts as a good shelter, I think it inad¬ 
visable to use it, as it causes so much trouble with the birds’ feet. There 
are many other trees which grow more quickly, and also provide green 
food when grass is scarce. The saltbush makes splendid shelter, and is 
a great relish to the meal. It grows in the poorest land, and in the dry 
areas of the north it can be grown to advantage. There is nothing so 
healthy for fowls or ducks as the saltbush, and there is no necessity to 
add any salt to the morning mash when this is available. I may here 
mention that the most successful duck breeder in Australia (Mr. P. Briggs, 
of South Brighton) has a fine hedge of saltbush, which, to use his own 
words, is worth pounds a year,” in that it keeps his ducks in splendid 
health and condition, and acts as a good shade. He also grows a patch 
of mai^e, which is cut up finely, and mixed in the mash. Those who have 
the tree lucerne, Tagasaste, -would do well to plant same around the duck 
pens, keeping the tops well cut, and utilizing these finely chopped in the 
morning meal. That ducks require shade goes without saying: nothing 
kills them quicker than exposure to the glaring hot sun. 

USTumToer of Ducks in Pen. 

It is now an established fact that ducks do best in lots of 25, as the^y 
have a better chance of securing their fair share of the mash. Fifty 
ducks together will not usually • produce as many eggs as twenty-five will, 
and therefore it pays better to provide a number of pens, and have small 
batches, than it does to feed 100 in a flock. This only applies to egg 
production, but not for breeding purposes, as I shall mention further 
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As an instance of over-crowding, I had occasion to visit a very large 
Runner-duck farm, carried on by Mr. Wall, at North Brighton. In ail 
he showed me i,ooo Runners, and I put the question to him: Do you 
find the pens containing 200 ducks in each, produce an average egg yield 
equal to the pen containing only 25 birds His reply was, “ The best 
average yield comes from the pens containing only a few birds.He ■ 
further remarked that he was then considering the desirability of sub» 
dividing the large pens into several smaller ones. There is no question 
that ducks,, like fowls, do better in small numbers, and yield a greater 
profit, which more than compensates for the extra cost of labour and mate¬ 
rial. I have myself found that half a dozen ducks together lay far more 
eggs in comparison with flocks of a much greater number, and more particu¬ 
larly does this apply to Indian Runners. 

Size and HeigM of Pen. 

A pen of 40 X 20 feet, if properly looked after, is sufficient for 25 
ducks, and the height of the wore should be 3 feet. Of one thing I am 
sure, and that is, that the ordinary mesh is an absolute danger. I have 
found during my travels, many cases where Runner ducks have been lost by 
getting their heads through narrow mesh, and not being able to extricate 
themselves. Three inch mesh is much the safer. It is not costly, in 
fact duck pens can be made at very small cost as compared with pens for 
Leghorns, which fly so much. Ducks give little or no trouble in this respect, 
and are much more contented in confinement than fowls are. 

Water. 

To my mind ducks that are kept for egg production should not be 
allowed free access to creek or dam, the more they drink the less good 
the food does. We want eggs or flesh, and if the birds are constantly 
swimming, the food passes through them too rapidly, with the result that 
little goes into flesh or eggs. But it must not be thought, for one moment, 
that ducks only require a drink once or twice daily. Clean water should 
always be kept in a shady spot, and the drinking vessel should be suffi¬ 
ciently deep to enable the ducks to wash out the eyes. It should be 7 to 8 
inches deep, sufficient for them to dip their heads well in—a shallow 
receptacle is useless. Coarse sand should be put in the water; they enjoy 
it, and it is good for them. 

Grit. 

Smashed oyster shell, and pieces of broken up mortar (often 
found after the removal of an old chimney) are the best forms of grit, and 
it assists them in the making of the egg shell. Ducks consume much more 
grit than fowls, and they prefer the old mortar to anything else. The 
formation of the duck's body is so very different to a fowl's, for whilst 
the latter has two stomachs, the duck has practically only one, and coarse 
sand and old mortar are sufficient for the duck's requirements. 

Ducks’ Eggs. 

The first five eggs should be used for eating purposes, as they are 
usually infertile, after which reserve for the broody hen or incubator. On 
no account part with the early eggs, if you desire to work up a flock, both 
for size and constitution, for by disposing of the first batch you are lofing 
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the Teiy best ducklings. The successful breeder of clucks usually 
retains the first dozen from each,duck, and ail the champions seen at our 
Poultry Shows come from, the early eggs. This also applies to fowls. 
The longer a duck lays the weaker becomes the germ, hence the necessity 
of hatdiing early for best results. July, August, and September are the 
best months in this State. For example, the first batch of Aylesbury eggs 
laid bv' four ducks (which number of ducks is quite enough with one drake 
in a breeding pen—otherwise the result will be infertile eggs)^—on Mr. 
Briggs’’ farm last season, \vas kept and incubated, the result, being that 
the ducklings at seven weeks weighed on the average lbs. each’—-a 
splendid result. (See illusti'ation). Later batches at same age did not 
reach 4| Jbs. each. Thus we find that by reserving the early eggs in 
season, we are usually the gainers. Many a young fancier, having ptirchasecf 
at a fair cost a quintet of ducks, and having been anxious for a quick 
return, has sold a few dozen of the early eggs to his neighbours. A few 
months pass—and he and his neighbour meet at a show. The young 
fancier is struck with the size of certain exhibits, and on inquiry finds they 
have come from the eggs he sold. This is a keen disappointment. When 
the farmer is anxious to breed a large number of ducklings from the one 
pen, a good plan is to change the drake, resting alternately. This would 
to a large extent keep up the size of the duckling all through the season. 

Utility Ducks. 

Much has been written of the various breeds, and perhaps too much 
said with regard to their origin. The farmer cares little whether Pekins 
come from Japan or China. It is sufficient for him to know about the 
duck which will s\iit his requirements, be it for eggs or export. Again, 
what purpose shall I serve if I waste the farmers’ time in wading through 
numerous pages, giving the points of a duck from an exhibition point of 
view ? 

Best Export Ducks. 

Select four Pekin ducks, second season preferred, and an Aylesbury 
drake nine months old, not younger. Have these penned up, and give 
them your best attention. They should be mated early in June.' July, 
August, and September are usually the best months for laying, and the 
eggs are most fertile. They should have a swim for 20 minutes each morn¬ 
ing and evening during breeding time. Where there is no natural creek, 
an iron tank cut in half and let into the ground will be sufficiently large for 
them. Have a plug and an outlet pipe, and cleanse twice weekly. Take 
care to have a sloping foot-board, nailing pieces crossways, to prevent 
them slipping, as, when getting into a tank, ducks often slip and injure 
themselves. , Eggs are more fertile when ducks have access to water. Of 
course this only applies to the breeding-pen—it is not so for fattening pur¬ 
poses. ‘This cross—the Pekin and Aylesbury—-will produce beautiful 
white flesh,. and plenty of it. , 

How to Feed tke Breeding Ducks. 

The food should be of good quality and highly nitrogenous. Take one 
part pollard., one part: barley-meal, one part bran, and 15 per cent, of 
green food chopped finely, such as green chaffed maize, lettuce, and twice 
a week chopped up raw onions. Chickweed is also excellent. Cabbage is 
pot reccHnmended. Add also 15 per cent, of animal food, 2.^., boiled livet^ 

















20U Iiidiaii Uunner Ducks. 





















8 July, 1905.] 


Ducks for Profit. 


375 


rabbit, or beef scraps, and care must be taken that the meat is properly 
minced. In mixing this mash, use the soup in which the meat has been 
boiled, and mix up together to a nice stiffness. A little sand and ground 
oyster shell added to the meal is an advantage, and will prevent soft shells. 
The less moisture there is in the food the better for ducks; they will wet 
it quite soon enough, as they must always have fresh drinking water by 
them. Occasionally give at night a little grain, but not more than three 
times a week, and then alternately. Many duck breeders prefer giring 
soft food only. 

Clianging tlie Meal. 

It is not advisable to make drastic changes in their diet. I have known 
instances where pea-meal and bran had been given with bad results to a 
flock that had been accustomed to having pollard, bran, potatoes, &c. The 
safest change of food, to my mind, is that of two parts maize flour, one 
part rice meal, and one part bran, with the vegetables and meat, added as 
before. It must not be overlooked that ducks in a breeding-pen must 
have double the quantity of animal food that fowls require. Ducks are 
naturally insectivorous. They haunt creeks, working through the mud, 
seeking water insects, worms, &c. 

Eonen and Pekin Cross. 

The Rouen duck is perhaps the most perfectly marked duck in ex¬ 
istence, and makes a suitable cross with the Pekin for market purposes. 
It has rather a stronger flavour than that of the Aylesbury-Pekin cross, 
and matures nearly as fast. It may be compared with the Game-Dorking 
cross. I have seen and weighed Rouens in the yards of Mr. Gaylor (to 
whom I am indebted for the accompanying illustration) that at eleven 
weeks of age scaled 5 to 6 lbs. When crossed with Pekin, they mature 
earlier and lay better. 

Breeding the Pure Stock. 

I am a great believer in the Aylesbury, and have had, with Mr. A. Lucas, 
late of McKinnon, ample opportunities of testing them against the Pekins. 
We always found they did well with us, and were very easy to rear. We 
were convinced that they soon lost size, and there was a diminished egg 
supply, when too closely bred. The Australian States owe much to Mr. 
P. Briggs, who has practically laid the foundation of mammoth Ayles- 
burys, as we see them now in Australia. He has imported from time to 
time hundreds of pounds worth of new blood, thus enabling the farmer to 
secure large drakes, thereby improving the size and quality of the stock. 

Indian Ennners. 

Whilst recognising the value of Aylesbury and Pekin as the best all¬ 
round purpose ducks, yet for egg production the Runners have the prior 
claim. I have known them to lay 200 eggs and more per annum, and I 
am informed by Messrs, Wall, Gaylor, and Henley that they have had 
an average yield of 219 to 230 eggs in twelve months. 

Inbreeding, 

If we continue to breed in, as is the case in many of the States, the 
Runner will be found to be a disappointing duck to keep. I have had 
opportunities travelling throughout the length and breadth of this State 
of observing the rise and fall, so to speak, of this breed, and have come 
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in contact v:lth mafiy duck-farmers, and I regret that during the last twelve 
months fully 23 per cent, of Runner ducks hatched last season died through 
no other cause than this breeding in. I have in many instances recom¬ 
mended that until such times as new blood can be obtained, the crossing 
of Runners and Rouens—^not for the added size, but for- the greater 
slamina given to the ducklings. This cross produces a nicely-marked birdj, 
and a very much better layer than some people suppose, and, what is better, 
the farmers will get better prices for the surplus drakes of this cross than 
they can ever expect with Runner drakes, which are not lit for market 
purposes, 

^ Incubating. 

When hatching ducks in a large way the artificial means (incubators) 
should be resorted to, as it is almost useless to attempt to use the duck, 
and broody hens are difficult to secure at this time of the year. Duck eggs 
will iiot keep so long as hen’s; being more porous, they get stale quicker. 
The best and by far the most profitable way is to use the incubators. This 
should be of the celebrated English (Hearson’s) pattern, having the tank. 
The hot-air machines are not the success that the tank machines are, es¬ 
pecially with duck eggs. I fiave known many failures in this State where 
the hot-air machines, lacking a moisture tray, have been used. 

Temperature for Duck Eggs. 

Duck eggs require a little less heat than hen eggs—'io2| deg. is about 
the right temperature. They also need more moisture as hatching time 
approaches, but not before. The moisture tray should be placed in 
machine seven clear days prior to hatching— i.e., after twenty-one days— 
twenty-eight days being required for most breeds of ducks, though Mus¬ 
covies lake usually five weeks. It is absolutely necessary to turn the eggs 
at least twice daily, and the cooling of the egg-drawer is beneficial to the 
embryo. The last seven days the egg-drawer should be cooled daily for 
at least fifteen minutes—many successful breeders cool them up to thirty 
minutes—but when the eggs are chipping the egg drawer should be left 
alone, and not interfered with, except to turn the chipping side up. Never 
sprinkle the eggs. 

Hot-air Machines without Moisture a Failure. 

On several occasions I have visited farmers who have used hot-air 
machines for duck eggs, and have invariably found them sadly disap- 
pointedj the trouble being that the ducklings were dead in the shells. On 
opening them I have found a too large vesicle, and the membranous tissues 
quite dry, like parchment, instead of the soft membrane seen when mois¬ 
ture is present 

An Americak Experiment. 

In a report of the Biological Division at a leading experimental station 
appears the following dealing with the moisture question:—‘^An attempt 
has been made from the beginning of last year’s experiments with hot-air 
machines to render‘the moisture factor as uniform as possible. To 
effect this the concrete fioor of the basement has been constantly kept wet, 
A constant supply of water was thus exposed to the atmosphere of the 
room. The air was much improved by this constant wetting in so fax as 
its respirability is concerned,’^ This being so, surely it is folly to at¬ 
tempt duck-raising with hot-air machines without the moisture-tray in 
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■Victoria, where the atmospheric conditions are much drier than in 
America, I must again repeat that the Victorian-made tank machines are 
more than equai to any imparted foreign makes, and this is especially so 
in regard to duck eggs. Further proof is given from New South Wales, 
where six machines were tested, two of local make and four imported, the 
results being—Australian, first and second: and American, last. Further, 
Mi. Digby, of England, a leading duck breeder, favours the tank machine 
as made by Hearson (England), as it is so perfectly ventilated, allowing,, 
as it does, the interchange of gases. 

Setting Duck Eggs under Hens. 

Do not put too much straw or any excessive nesting in nest for duck 
eggs—the less the better. The best results I have obtained have been when 
the nest was on the ground ; in fact, damp at that. Avoid placing duck 
eggs in a room or in a box when using a hen in a dry atmosphere- If 
moistuie is neglected, the lining membranes will become like parchment, 
and will in many cases stick to and dry on to the young mites not yet 
out of shell, and the result is they die in the shell. 

Dry Nests. 

If nest appears too dry, and the hen neglects to dust herself in a cool 
spot, slightly damp the outside of nest. I have known the nest to be 
flooded by heavy rain, and have seen duck eggs partially under w^ater, 
and yet hatch nine out of eleven set, all of which reared successfully.. 

Hatching Ducklings. 

When hatched, the young should be left under the hen until thoroughly 
dry and strong enough to stand. Many are lost through being removed too 
early from the nest. In a few days, three or more broods may be put 
together under one hen. She is quite able to take care of them. Never 
allow them access to creek or pond, but keep fresh w^ater by them for drink¬ 
ing purposes. Put a little sand in drinking vessel. They require no food 
for quite twenty-four hours, but a little water will do them good. 

First few days' Meal. 

This should consist of hard-boiled egg mixed with a little boiled rice, 
and liver cut up very small, and should be given several times daily. Oc¬ 
casionally change the rice to oatmeal. When ten days old, give barley- 
meal one part, pollard one part, and a good portion of fine meat scraps 
and raw onion. A little dry bone-meal is beneficial, and assists to 
build up their frame. Onion-tops are an excellent green food, mixed in 
mash. Coarse sand must be added to water, '"otherwise digestive disorders 
will follow. Then feed largely on barley-meal, a little bran, with plenty 
of skim-milk, liver, and maize chaff, occasionally adding finely chopped 
raw onion or tops. The last fourteen days they should not have any grass? 
as grass discolours the flesh. 

General Beminders. 

(1) Don^t attempt to catch the ducks by their legs. It is much safer 
to handle them by the neck. 

(2) Don’t reduce their weight by taking a lamp amongst 'them af 
night, 

(3) Never throw dry lime in a duck pen; it kills. 
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(4) Never select the largest duck eggs for hatching; they are usually 

infertile, 

(5) Never set a hen on duck eggs in a dry shed unless you nioisten 
the nest twice Aveekly, 

( 6 ) Always provide plenty of carbonate and phosphate of lime to assist 
shell-making. This is found in oyster shell. 

(7) Keep plenty of coarse sand, old mortar, and a little charcoal in a 
box for laying ducks, 

(8) Keep ducks away from creek at night-time, otherwise you will lose 
many eggs. 

(9) Ducks should always be locked in at night, and kept on an abso™ 
lutely dry, soft floor. They lay best, and the eggs are easily gathered. 

(10) To breed the most healthy ducklings, avoid the heavy, faliened 
show birds which lay but few eggs, and those are usually infertile. Show 
ducks are almost useless to breed from. It spoils them for that purpose. 

(11) Never hurry the laying ducks. It usually injures them; sometimes 
seriously. When handling ducks, never hold them by the wing. 

(12) When sickness attacks ducks, it is useless to doctor. The best 
remedy for duck ailments is the Lily Bulb of the Kitchen^’—plenty of 
sliced raw onion in the mash, and an absolutely dry, soft bed. 

(13) When you desire Runner ducks for egg production, have four to 
five ducks with an unrelated drake; two ducks and one drake usually pro- 
duce too large a percentage of drakes, and they don’t pay to fatten. 

(14) July, August, and not later than the middle of September is the 
best time to secure the strong embryo germ. 

(15) Feed well your market ducks; let them have theif fill—up to ten 
weeks. They pay best when fattened before they commence to shed the 
young feather. 

(16) When giving grain, it is best scalded or placed in the water 
vessel. The safest time for grain meal is midday, and then not more than 
three times weekly. 

(17) It costs 2|d. for each i lb. of duck flesh. 

(18) Ducks should never be permitted to run with fowls. Thc^y both 
do best in pens by themselves. 

(19) When fowls and ducks are allowed to drink from the same vessel, 
look out for disease. 

The groups of ducks shown in this article are those reared at the right 
time—are not stuffed for show purposes. They are the breeding stock of 
Messrs. P. Briggs, H, Wall, and C. W. Gay lor, who import new blood 
regularly. 
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THE FINING OF AUSTRALIAN WINES. 

Part I, 

By M. cT A. Burney ^ F Hi cultural Eecfcri. 

The word fining/’ as applied to -wines, means their clarification by 
the addition of a substance which, by precipitation, carries with it the im¬ 
purities in the wine. As a substantive, “ finings ” is used to designate the 
substances used for this purpose. The deirivation of the word is probably 
akin to refine, although as applied to wine, it was used to signify clear. In 
The E^tglish Housezvife^ published in 1631, is found, among other recipes, 
^^Take a white wine hog’s head, and put out the lees, and wash it cleane, 
and fill it halfe full and halfe a quarter, and put to it foure gallons of new 
mi Ike, and beat it w’ell with the whites of sixe egges, and fill it up with 
white wine and sacke apd it will be rvhite and fine.”’^ In olden times the 
vintry received very great attention, and it is evident that the appearance 
of a wine -was considered even liefore glassware was common. To come to 
the present day, appearance carries great weight, both with the purchaser 
and the consumer, and it is to the interest of growers to have their wines in 
brilliant condition as early as possible, so as to avoid dangeirs due to the 
foreign matters in suspension. It is a common reproach that the average 
Australian will not drink native wines, but in all fairness it must be con¬ 
ceded that they are not put before him as attractively as they might be. 
In the ordinary outlets, in hotels, restaurants, and the like, if we except a 
very few of the leading brands, how seldom' is a really palatable table wine 
procurable. It is often placed on the table in an old beer bottle with a label 
that would be more appropriate on a sauce tin, and when opened found to be 
a viscous liquid, by no means attractive to the eye, and still less so to the 
palate. It is with! the object of sliowing how this last condition should be 
improved that this article is intended, as well as to offer information of a 
precise nature which can be referred to in the cellar when required.. The 
literature of wine making in the English language is very restricted, and is 
composed chiefly of translations from the French. So far, none of these 
have attempted to treat the subject of fining at any length. E'^’cn in the 
standard French works, the fining of wines is usually dismissed with a few 
paragraphs. The condiitions here are very different to those in France, and 
in consequence French methods must receive considerable modification. 
Extracts have been made from the works of the following authors :~~CoudQn, 
Fortes et Ruyssen, Bedel, Mathieu, Le Sourd, Fdret, Coste-Floret, Viard 
Brunet, Pacottet, I^aborde, and Carles. In making this acknowledgment,' 
the writer wishes to point out that the tables comparing the various fining 
substances have been taken from Dr. Carles’ Le Collage des Vins, an ex¬ 
cellent little treatise on the fining of French wines, from which also much 
valuable information has been obtained. 

Tlieory of Fining. 

The introduction of a substance into wine, which is stirred so as to 
distribute the substance as evenly as possible through the liquid before it 
fails to the bottom of the vessel, carrying with it any impurities the wine 
contains, is the process commonly called fining a wine. The action is 
likened fo that of a fisherman’s casting net, which is drawn together to a 

The Flowing Bowl/* hy Edward Spencer. 
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small compass, bringing together all the small fish within its meshes. To 
get a clear idea of the clarifying action of a typical ^‘finings,” such as 
white of eggs when mixed with red wine, the most common wine treated, 
it is necessary to examine the principal elements entering into combination, 
and it will be noticed that the results of this operation are the consequences 
of two separate actions, the one chemical and the other mechanical. White 
of egg .is farmed by a salt, albuminate of soda, held in solution in water, 
and stored in tiny cells, formed by a very fine membrane, which also unites 
them'^. Hence the reason why the white of an egg slips out in one piece 
when an egg is broken, and why it must be beaten up so as to mix with 
water, and why it becomes opalescent when, the cells laeing opened, the 
albuminate of soda is replaced iby a liquid less adherent and more easily 
separated, such as water. It is necessary to remark that red wane always 
ccmtains tannin associated with alcohol and various organic acids. 

Cliemical Action. 

If this white of egg, beaten up wdth a little wmter, is put into direct 
contact with the wine to be fined, the albuminate of soda and the membrane 
whiqh formed the cells in ^yhich it was originally imprisoned will act inde¬ 
pendently of one another. The first immediately decomposed by the acids 
of the wine will at once unite with the tannin to form a more or less spongy 
tannate. The membrane takes longer to unite with this same tannin, so 
that, if the quantity of tannin left in the wine in a free state were measured 
e^'ery few minutes, it would be found to be gradually diminish* 
ing. As soon as the quantity became constant, the membrane 
would be found to be saturated, or tanned, as a currier would 
say. While this saturation is taking place, and the albumin 
and tannin are combining to form an insoluble compound, the wine is 
thoroughly stirred and then left alone. It is necessary to remark that 
in order that this saturation should be complete, or, in other wO'rds, that 
the whole of the added finings become insoluble, the wine naust contain 
sufficient tannin to saturate the whole of the added albumin. The chemical 
action reduces the quantity of tannin in the wine, which is advantageous 
in some cases, provided the reduction is not excessive. Reference to tables 
in the following chapters will show to what extent the various fining sub¬ 
stances may reduce the natural tannin in the wine. 


Physical and Mechanical Action. 

Stirring in the finings is with the object of bfringing them in complete 
contact with the tannin, and hence assisting the coagulation of .the albumin, 
and also to agglomerate the matters in suspension in the wine. The stirring 
particularly assists the coagulation of albuminous solutions when in liquids 
containing axids, t and wdien followed by complete rest, the albumin becom¬ 
ing saturated by the tannin increases in density, and as it becomes heavier 
it falls to the bottom of the cask. Under the continued influence of acids 
and alcohol, .the tannate of albumin gradually hardens and contracts, and 
d-iminishes in volume, agglomerating the impurities in tl)e wane with it, to¬ 
gether with any ferments that may be present. However, isolated flakes 


’’^Dr. Carles’ “ Le College des Vins.” 
tHamsden—Journal P. & C., 1895, p. 325. 
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may remain, which also fall to the bottom of the cask, carrying with them 
by adhesion any solid matters -with which they may come in contact. This 
is somewhat analagous to snow^-fiakes, falling through the air, clearing it 
from dust, &c., as they fall. Consequently in the cask, with the albumin, 
a kind of filtration takes place, with the difference from ordinary filtration 
tliat the filter, tannate of albumin, passes through the liquid, while in 
ordinary filtering the liquid is passed through the filter. Tannate of gelatine 
in a pure state is not subject to decay, and it would seem that the longer it 
is left in the wine, the smaller would be the bulk of the precipitate or lees, 
the greater their density, and consequently the easier it would be to decant 
off the cleajr liquid from above them. Lees from finings are, however, sub¬ 
ject to decay if (i) the finings have not been properly dissolved; or (2) if the 
quantity of added finings has been excessive. In the first case, the com¬ 
pound, which is not subject to decay, is found only on the outside of the 
Tiarticles of finings, the centre of which only contains albumin. In the 
second case, the albumin has not found sufficient tannin to form a non- 
putrefying compound, and is also subject to decay. The lees, however, 
contain all the impurities which it is desired to eliminate from the wine, par¬ 
ticularly microbes and ferments. At a low temperature, when these latter 
are inactive, there may be no danger in prolonging the length of time in 
which the wdne is left upon its lees, but in warm weather this be most 

imprudent. The ferments are not dead, but only imprisoned in the finings, 
and, like all other living things, they give off gas, the bubbles of which 
may push up isolated flakes of flningis, and so form floaters in the wine. 
Theire is also danger of the ferments escaping from their covering of finings, 
and affecting the liquid, more particularly wffien the weather is warm or 
unsettled. It is, therefore, advisable to rack the wune off the finings as soon 
as ever the desired degree of clafrification is obtained. If the lees are at all 
voluminous they nmy be put into a heavily sulphured cask, and the clear 
liquid drawn off them in -the course of a few days. The mechanical 
and physical action of the finings is due to the difference in density between 
it and the wine in which it is used. It is evident, then, that the greater the 
density of the wine, the less the difference between it and the finings, -and 
consequently the more difficult it would be for complete precipitation to 
take place. It is for this reason that sweet wines are more difficult to 
clarify than dry wines by ordinary methods of fining. 

Tlieory Applied. 

From the foregoing brief examination of the theory of a typical fining 
operation it wull be seen that the principle of the operation 
is based upon the chemical and physical action of albumin and 
tannin when brought into contact in the wine to be clarified. 
It would seem, therefore, that it is but a simple matter to 
obtain this desired clarification, but in reality that is not so. A wine, al¬ 
though apparently bright, may contain both albuminous matters as well as 
tannin in combination, if not in a state of solution, at any rate, in sus¬ 
pension. This apparent clearness may at any time be destroyed by some 
outside action, whereby the almost invisible particles become agglomerated, 
and a cloud is formed. This is particularly noticeable when wines are 
pasteurized, when, in some cases, they become cloudy, but clear again after 
complete rest, the action of the heat having agglomerated the particles in 
suspension. The action of cold has a similar effect, through precipitating 
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the cream of tartar in the wine, which, as it falls, acts like a fining, carry¬ 
ing with all matters in suspension. The writer lately obtained a striking 
illustration of this action of prolonged cold in placing a hogshead of new 
red wine of 1904 vintage and a hogshead of new white wine of the same 
vintage in the Flinders-street cool stores. The wines were kept at a tem¬ 
perature of 35 deg. Fahr., and when racked, after four months’ con¬ 
tinued cold, were absolutely brilliant, and have remained so at ordinary 
temperatures. In all probability the clarifying action would have been 
found to be complete at the end of a few days. The most frequent cases 
of a wine apparently clear becoming cloudy -again are when either there 
has been insufficient tannin to cause complete precipitation of the added fin¬ 
ings, or that the wine was insufficiently oxidised prior to fining."^ Theoreti¬ 
cally, if the amount of tannin contained in a wine is known and found to 
be sufficient to precipitate a given quantity of albuminous or gelatinous 
finings, the addition of that exact quantity should cause clarification and 
the complete precipitation of all added finings. 

In practice, on the contrary, it will be found that two wines containing 
an equal quantity of tannin will require a different quantity of added finings 
in order that clarification may be obtained. Dry red wines, as a rule, do 
not offer any difficulty in clarification. Clarets, as sold as such in Aus¬ 
tralia, may occasionally be difficult to fine, but the danger lies in fining very 
light wines in overdoing it and destroying their keeping qualities. It has 
been pointed out that the chemical action of fining reduced the amount of 
tannin naturally contained in the wine, and it is for the cellarman to deter¬ 
mine whether or not the wine can afford this loss. In Australia, where 
most of our light wines come to rapid maturity, great care must be taken in 
their clarification, so that their keeping qualities are not in any way en¬ 
dangered, It is already noticeable that there are few very light red wines in 
Australia that improve with great age. Some of the very finest 
wines grown are at their best at three or four years, and 
even under. Only a few months ago it was the writer’s privi¬ 
lege to taste a series of vintages in one cellar going back to the ’70’s, 
having lost character, colour, body, and flavour, and in some cases acquired 
flavours foreign to them. The exception was a very fine wine indeed, which 
ihe cellarman informed us w’as so irough that for years no one cared to 
drink it. It was just this excessive roughness that enabled this wine to 
reach a ripe old age full of charm and vigour, while its younger sisters 
were decrepit skeletons. 

Thi.s may serve to illustrate the importance of not reducing this rough¬ 
ness, otlierwise tannin, to -any great extent in wines which it is intended to 
keep for any length of time. For wines intended for direct consumption 
it is another matter, but for the better class of wines, wdiich may become, or, 
rather, are becoming more and more popular, care must be taken that suffi¬ 
cient tannin is left in the wine to insure its proper keeping qualities. In the 
face of the general opinion of the Australian public, as expressed by the 
class of wines they consume, this may be a somewhat difficult matter, as a 
rough wine is usually at once dismissed as too new. In time, no doubt, the 
consumer will gradually improve his palate so as to distinguish 
between a wine plentifully supplied with natural tannin and a 
new wine unfit for consumption. The same tendency towards 
wines deficient in acidity adds to the difficulty of manufacture and 
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handling, without in any way improving the quality from a gastronomic 
point of view. With heavy full-bodied wines, it is quite otherwise. Their 
alcoholic strength gives them all the keeping quality desired, and conse- 
quently their tailnin may be reduced, with but little possibility of any ill 
-effect. It is questionable whether this argument applies to ports, which 
are always fortified. When fit for consumption, a port should be soft 
and smooth, and the tendency now is towards a pale coloured tawny wine. 
Where this desired colour is obtained by heavy finings with gelatine, the 
flavour and character of the wine is often affected, and the wine loses in 
value. It is noticeable that some Australian parts cease to improve with 
age, and in the writer’s opinion it is in a measure due to a lack of tannin, 
w^hich does not allow the wine the necessary chemical combinations which 
should produce the desired flavours to the fullest extent. With export 
wines, which have to stand the sea voyage, it is necessary that they should 
contain a considerable proportion of tannin, so as to land in good condi¬ 
tion. The effect of the sea voyage is to render instable a proportion of the 
natural tannin, which is precipitated in the lees, and the wines often become 
used and worn, as though past their prime. The consumer requires a 
robust wine, with plenty of substance, and not a wine depleted of its 
natural flavour, and his wants must be considered. Under normal condi¬ 
tions a wine as it matures gradually loses a proportion of its natural tannin. 
The quantity is variable,* and it is practically impossible to estimate 
accurately what quantity of tannin a wine should contain so as to mature 
under the best possible conditions. Variations of soil and climate give 
results which are very different, and yet are not explained by analysis. 
Knowledge of local conditions, based on practical experience, shows the 
effect of certain methods of treatment, and the peculiarities of the wines ^so 
produced and handled. It is for the cellarman to study the peculiarities 
of his wines, and thereby obtain the necessary knowledge to modify his 
treatment, so as to obtain the desired result. No hard and fast rule can 
be laid down either in the choice of finings or in the quantity used,^ as in the 
-same cellalr the character and even composition of the wine varies in accord¬ 
ance with climatic conditions from year to year. In the following chapter 
it is intended to examine the various fining substances most in use, with a 
view to assisting the cellarman in his choice of both the material and the 
•quantity required to obtain complete clarification. 


* White wines as a rule only contain traces of tannin. 
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THE FARMER’S ORCHARD» 

By C. Bogm Princifal^ School of Horticulture^ Burnley. 

Value of tile Farm Orcliard, 

The size, plan, and contents of the farmer’s orchard ishonld vary; 
according to locality, and the ordinary employments of the estate; but, 
before going into detail concerning the making of an orchard, we will con¬ 
sider its general advantages. In the first place, it adds greatly to the 
appearance and selling value of any property; it makes life more attrac¬ 
tive ; it reduces domestic expenses, and yields a profit on any surplus sold 
in open market; and further, it provides for a larger number of animals, 
and thereby creates manure and a richer soil. 

Tlie Fruit Zones of Victoria-. 

Before planting an orchard, the farmer ’should thoroughly understand 
his position as regards soil, climate, and the class of fruit' which will 
under ordinary care thrive on his property. Victoria is too large for any 
one method of orcharding, or group of trees, to serve for all. We must 
therefore teach and practise by what may be called the zone system. 

Victoria holds, roughly, four climatic zones:—I. The north-west, com¬ 
ing south to the line of Echuca. II. The north-central districts, south of 
Echuca, and running to the foot of the Dividing Range. III. The culti¬ 
vated lands, lying above 1200 over sea level, and which are chiefly bn 
the Divide and through Gippsland; and IV. The low coast country south 
of the Dividing Range. 

These four zones offer very wide contrasts in the condition and general 
value of the soil when considered for different fruits. Fortunately there 
are fruits for all regions and soils, so that no one having a piece of land 
which is -worth developing and converting into a permanent home need go 
without an orchard of some size and sort. 

Groups of Fruit according to Climate and Position, 

The first thing is to know the kinds of fruits suitable to the locality, 
and which are at the same time of use in the home as well as saleable. 
The various commercial fruits fall into three or four groups, each demand¬ 
ing a particular type of climate and mode of cultivation. The farmer in 
a hot or cold region, or one where the soil is rich and wet, or poor and 
dry over the greater part of the year, will require to take different species 
or varieties of tree as well as different ways of working to secure the com¬ 
mon end—fruit. 

The power of fruiting under adverse conditions and rough cultural 
treatment varies! greatly in different trees—thus, pears are notoriously hardy, 
and plums and cherries seldom fail where they get sufficient moisture and 
a cool summer. The pruning of all these trees is of a simple character 
compared with what apples, peaches, and apricots require, so it will be 
seen that the orchard should to a large extent be in accord with one’s 
knowledge. We must, therefore, take a group of fruits, and modes of 
planting, and caring for, appropriate to each zone. But' before entering 
into local details it will be well to explain how land should be prepared, 
trees selected, planted, and cared fo»r, to make them strong and profitable. 
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Points covering tiie Size, Class, and Extent of tlie 

Orchard. 

The following rules are eternally and everywhere true: — 

I. The hotter and drier the climate the deeper must be the soil 

IL The flatter the land the less it will yield. 

III. The more unequal the soil the more irregular the fruiting. 

IV. The wider the extremes of temperature the more risks in 

orcharding. 

V^. The more uneven the depth and surface of soil the worse the 
drainage. 

VI. The worse the drainage the more uneven and inferior the 
crops. 

VI I. The more open the situation the closer the planting. 

VII 1 . The scarcer the manure supply the smaller the orchard. 

IX. The richer the soil the larger the. tree’s- trunk. 

X. The stifFer the soil the closer and deeper the furrows. 

From these rules may gather that every tree needs more or less 

light, heat, moisture, air, and sweet soil in order to make it strong, healthy, 
and profitable. 

Orcliard Management. 

Xo one should itbink of planting an orchard who is not prepared to 
recognise that the trees will call for more or less skilful and constant 
attention. This is particularly true in the case of young trees, or where 
the soil is pcor and dry, and the summer long and very hot. Taken as a 
part of a going concern, the feeding and pruning of the orchard can no 
more be put off than can the feeding and protecting of animals. To 
manage an orchard with success, one must be able to keep the soil in a free 
and wholesome condition at all seasons. Also know how to -irrigate, 
manure, and prune, as each and all of these are fundamental to success. 

The Orchard in the Hot, Dry Horth. 

This should for various reasons be small. Of course, if water is avail¬ 
able, and one has a special aptitude for fruit-growing, it may be made a 
feature of the farm. Half an acre, or say fifty trees, will, if well chosen 
and cared for, furnish a variety of fruit sufficient for the average family. 
The farmer will know that small blocks of land cost more in proportion to 
plough and care for than do those of larger size ; therefore, it does not pay to 
fence in very small blocks where horse labour is expected to do most of the 
work. Again, if hand labour is to be employed, the land may be almost 
any shape ; but it must be a more or less square and straight-forward piece of 
land if laid out for the plough, and especially if it is to be irrigated and 
ditched or drained as it ought to be. 

Choice of Site. 

In all hot mad poor positions the best protected site should be chosen, 
also that which has the deepest and loosest soil. The extent should be 
governed mainly by the soil, position, and the amount of manure and 
feeding material obtainable. 



386 


Agricultural Journal of yictoria, [8 July^ 1905. 


IFruits for Hot Hortli. 

With o-r without irrigation, pears, almonds, peaches, apricots, grapes, 
passion fruit, oranges, lemons, will be found most suitable. These call 
for soil of unequal value, thus:—Pears, grapes, and almonds will grow in 
very poor and dry soil compared with what the others need. And remem¬ 
ber, that though one mentions poor and dry soil by way of contrasting it 
with good material, no tree should be planted in a really poor or shallow 
medium in the region under notice. On almost every acre different 
materials and influences obtain, and trees should be arranged accordingly. 
Put pears, almonds, and apricots on the windy side, as they object least 
to the hot winds, and 'they will then furnish a screen for the peachies, 
oranges, and lemons, which need more protection. The vines and passion 
fruit should not be put in the body of a small orchard, as they interfere 
with its working; but, trained on the boundaries, they afford protection, 
and add greatly to the appearance and value of the place. 

Distances, Kind of Tree, and Planting. 

The hotter and more exposed the position, the closer the trees should 
stand, since protection can never be furnished from the outside to the same 
extent as the trees may protect each other. For single horse work, 18 or 20 
feet is ample distance apart in an orchard of small size. 

Choose short-trunked one-year-old fruit trees, and make sure to have 
the ground ready to receive them on arrival. 

Pears. —Williams’ Bon Chretien, Winter Nelis, Josephine de Malines, 
Yicar of Winkfield, Beurre Capiaumont, Beurre Clairgeau. These are 
all found thriving in different parts of the northern districts, but six is too 
many for a small orchard, and the first three would serve very well. 

Apricots. —Moorpark, Alsace, Hemskirk, Royal, are good, but the 
first two will be enough. 

Peaches. —Briggs’ Red May, Duke of Edinburgh, Amsden’s June, 
Lady Palmerston, Hale’s Early,'Foster. These furnish fruit over a long 
period of summer, and may be put to various uses, as dessert, stewing, 
bottling, and drying. 

Almonds .—Those of upright growth should be chosen for planting on 
the windy sides. Two sorts secure better setting and fruiting. 

Passion Fruit are best raised from seed, first making up a rich, light 
border, then dishing the crown somewhat, and sowing the seed direct from 
large, thin-skinned, well-ripened fruit They should stand three to six feet 
apart, according to strength of the soil, and be given something to climb 
over from the start. 

Grape Vines are easily established from cuttings a foot to eighteen 
inches long, placed at a long slope in the soil; but as the phylloxera 
threatens to overtake all our vines, it will be well, except in the most 
isolated positions, to obtain grafted vines from Rutherglen College. The 
vine on resistant stock calls for a much deeper and richer .soil than the vine 
on its own roots. 

Lemons .—The Lisbon is the best kind. Choose plants which have 
been raised from local layers,” or which have been “ acclimatized ” by 
the Victorian nurseryman. These and oranges also should arrive with balls 
of earth about all their roots. They should be kept damp during transit, 
and planted at once on a raised surface or mound at least eight or ten inches 
above the surrounding soil. The very richest and best drained position is 
necessary. 
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Oranges require exactly similar treatment to lemons. Good hardy 
sorts are Silletta, Mediterranean Sweet, Washington Navel, Seville (for 
marmalade). 

Pruning, MnlcMng, Protecting, Watering. 

At planting take away all damaged roots, and if the root system is 
unequal, thin it to make each part do the same amount of work. Plant the 
strongest roots towards the worst quarter—^usualiy the north or north-west; 
lean the tree two or three inches in this direction, and tie to a stake with¬ 
out injuring the bark or choking the tree. Leave the topmost roots within 
an inch of the surface of the soil, and do not dig the heels about the roots, 
but press steadily; or better still, water the soil, so as to get it of an even 
density about the roots. The only real necessity at planting is to drive 
the surplus air out of the soil which would desiccate, and thereby injure, 
the roots. Water can replace air most effectively. Cut the heads of young 
trees according to the length of their trunks and the strength of the 
branches. First cut away those shoots which are too weak to form perma¬ 
nent branches, then seleqt three, or at most four, and cut them according 
to their respective strength and the angles at which they grow from the 
trunk. The weakest branch should be left longest (contrary to what is com¬ 
monly taught, but the world moves, and facts are still stubborn things). The 
strongest shoot should be pruned lowest, and the others midway between 
these two; thus the tree will be as here depicted:—> 



The highest shoot will 'start first, because it has the most advanced 
buds, and the greatest attraction for the ascending sap. The lowest and 
stoutest will start last, and almost certainly throw two branches, which, 
dividing the strength of the branch between them, will yield shoots of size 
about equal to the other two, and in the' following 'sieason choice can be 
made of that which is of the best size and position. 
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Planting Time. 

Early autumn is the best time to plant deciduous fruit trees in the hot 
and dry country. Place no fresh or sour manure near where the roots are 
to standj l 3 iit it will always be helpful to work in a barrbwfui or so of 
loose sweet surface soih yard sweepings, or spent manure, with tiie soil 
which isl to lie about the roots of the young trees. In very dry seasons 
cover the earth with a litter or manure mulch, so as to keep the soil moist 
and cause the roots to start, and continue to grow through the early or all. 
the winter, as they will under the best conditions. No mulch should be 
laid on the surface, where the soil is decidedly wet and cold. There is 
nothing like a mulch for preventing the caking and hardening of stiff land. 

Strips of canvas, paper, bark, or straw should be wrapped round the 
trunk of every tree from the ground to the branches, to keep the sun and 
hot wind from burning and hardening the bark. The softer the bark on 
the trunk, the quicker the sap will flow, and thereby quicken and strengthen 
the tree. In very hot and exposed positions, the bandages should be kept 
on for three or four years, or at least until such time as the trees have 
spread enough to protect their trunks with their own branches. Once or 
twice a year the bandages should be taken oif, cleaned of any insects, the 
trunks cleaned also, and the bandages replaced. All kinds of trees will 
be greatly helped by watering during the first two or three years. The 
most important growths of roots—and on these everything depends—are 
made in spring and autumn, therefore the soil should be in a free, moist, 
and well-drained state at these seasons. Whilst all trees should be planted 
on a more or less* raised surface, this surface should be dished so that any 
water given may not run away from, but soak in about, the roots. 

Finally, the Farmer’s Orchard should be properly fenced, and the 
necessary labour performed by some one who regards work as something 
more than a nuisance. Trees are living things, and though they may not 
reason, they call for the highest powders of reasoning if they are to be 
thoroughly understood, mastered, and made at all times responsive to 
human will. As this article has already run to considerable length, the Far¬ 
mer’s Orchard appropriate to the remaining zones will be left to a future 
issue. 


DESCRIPTION OF APPLE. (ROME BEAUTY.) 

By James Beings Harcourt. 

This is an American variety, which originated in Southern Ohio, 
U.S.A. It was first introduced to Victoria by the Royal Horticultural 
Society, and distributed under the name of Grimes’ Golden, and it was 
only after the trees came into bearing that it was found to be Rome Beauty, 
Grimes’ Golden being an entirely distinct apple. 

Fruit large to very large, roundish, even, and regular in its outline, 
inclined to be slightly conical, skin bright red on the side next the sun, 

; and on the shaded side yellow slightly streaked with red; stalk an inch 
long, inserted in a deep russetty , cavity. Eye closed, set in a small deep 
1 basin. Flesh tender and juicy, with a brisk flavour. The tree is a good 
grower, rather upright in its growth, young wood, dark and glossy, and 
a little downy towards the tips. ^ The Rome Beauty is a good bearer, and 
is also a good variety for export. In season from May till August* 
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THE ORCHARD. 

By James Bang^ Harcoiirt, 

Planting operations sliould be continued and finished by the end of the 
month if possible, especially in the northern districts. This gives the 
}’Oiing trees a chance to take good root before the dry season sets in. Citrus 
fruits will now be better left till the end of August, or beginning of Sep¬ 
tember, before planting out. They will then start into growth at oncej 
and if kept well watered will make a good growth during summer. 
Pruning will occupy most of the time during the month. In pruning old 
orchard trees, thin out the branches well, due regard being given to spacing 
the limbs so that they are left as nearly as possible equal distances apart. 
This not only helps the fruit, but is of great advantage when spraying 
for the codlin moth. The spray can then reach all parts much better than 
when the tree is crowded with branches. The fruit spurs on old trees will 
also require attention by thinning out and shortening back those that are 
rather long. ]\!any orchard trees set their bloom buds very thickly, and 
unless the spurs are well thinned out the trees become exhausted in csLiiy- 
ii.g a great quantity of bloom, and the young fruit fails to set satisfac¬ 
torily. In pruning young trees just planted, if one year old with straight 
stem, cut back to about two feet from the ground, and when the buds start 
into growth rub off all but the three top buds to form the foundation of 
the tree; where two-year old trees are planted, cut back the branches ito 
an outside bud about 3 inches from the main stem. In pruning young 
trees, always have an eye to spacing the branches equally around the stem. 
Avoid overcrowding; this is the fault of many pruners who leave too many 
branches to start with. This necessitates a severe thinning out later on. 
In shortening back the main branches, a good rule is to cut off about two- 
thirds of the young growth, lea\ing about one-third to form the main 
branches of the tree. 

Strawberry plantations may now be formed and all small fruits such as 
Currants, Gooseberries, and Raspberries planted. 

Draining also should be done where required. Drains should not 
be less than 2 feet 6 inches deep. The tiles used should be 2 1 to 3 inches 
in diameter; these will carry off a lot of wmter. About 33 feet apart will 
be a good distance for the drains, unless the soil is of a very retentive 
nature, when they should be a little closer. 


GARDEN NOTES. 

By J. Cronin^ Insfecior, Vegetation Diseases Acts. 

Flower Garden. 

The seasonable rainy weather last month has been favorable for garden¬ 
ing operations, producing in the soil, conditions suitable for working, plant¬ 
ing, &c., and in the plants a cessation of growth enabling pruning 
to be proceeded with. The weather conditions during the months of 
March, April, and May, were dry and warm, similar to those prevailing 
during the same period of 1904, and the advice given in the notes for 
July last apply again.^ 
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These notes are designed to supply some seasonable information of a 
practical character to cottagers, farmers, school teachers, and others, and 
in regard to routine gardening work must be largely reiteration, for in the 
prescribed areas (and also leisure) devoted to gardening by moist people 
there is not room for large and varied collections of plants, grown under 
more or less artificial conditions, reference to which would be beside tlie 
point intended. 

Owners of gardens should aim to have the best plants that are available 
and that are suitable to the district, and as far as possible to supply the 
needs of the plants, sufficiently so at least, to grow them fairly well. 
Names of plants (either botanical, or florists’ names) should be studied 
and learned, as it is only by such knowledge that a collection can be im¬ 
proved or information be received or imparted. It is not difficult to 
become acquainted with the names of the greater number* of plants or trees 
to be met with in our gardens generally, if one is a little persistent. The 
scientific names are the same in use all over the world, but the common 
names of numbers of plants vary in almost every town, and convey nothing 
definite if mentioned away from where the plants are growing. In school 
gardens particularly, all plants should be plainly labelled, and the children 
induced to learn the proper names. 

Planting should be hastened to enable the plants to become well 
established before summer. Roses, or other plants lifted from the ground 
(especially if received from a distance) should be planted at once, and 
if signs of wilting are apparent should be well cut back, and if in leaf 
most of foliage removed. If the permanent quarters are not ready, the 
roots if damaged should be trimmed, and the plants ‘Nieeled in,” i.e., 
temporarily planted and watered. The roots soon become active again, 
and in moving the plants to their permanent positions they should be care¬ 
fully lifted, and the soil settled by applying water, not by severe pressure 
such as treading, that would destroy the young tender rootlets. See that 
the drainage is right, and never plant out while tl>e ground is very wet. 
Priming of roses should be finished in July, except in late districts where 
frosts would be likely to damage the young growth, or where some par¬ 
ticular varieties need some special method to time” them for exhibition. 
Old weakly growth's should be entirely cut out, and plenty of room, say 
6 to 8 inches, allotted for each leading shoot, always cutting to an outside 
bud. Climbing roses should have old wood removed, and the new shoots 
left to flower next season tied to the trellis or support, and lightly topped. 
Many varieties flower freely only when the shoots have been bent or inter¬ 
laced. Should roses be attacked by aphis, there is no remedy equal to 
Nikoteen,” and sulphur is the best remedy, or rather preventive, against 
mildew. Old plants are often attacked by a "white scale insect, Diasfis 
rasas. The affected shoots .should be cut back If it Is a valuable kind, 
and the plants sprayed with kerosene emulsion, or resin-wash. Large 

climbers such as ''Cloth of Gold,” are often attacked, and in such cases 
the diseased wood should be cut out as far as possible, sufficient at least 
to enable the scale on other parts of the plant to be reached by the spray 
wash, 

A trellis can be cheaply erected, and quickly covered with climbing 
plants where a break-wind is needed; or climbers may be used to cover 
unsightly fences or buildings. Suitable plants for such places are 
Btgnonia^ LinHeyana, CMrere^ venusia^ and Tweediana^ and the allied 
the best of which Kte jasminoides^ Mackenni, rosea^ grandifiara^ 
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and GuilfoyleL Tecoma capensis is one of the hardiest of scarlet flowering 
plants, and may be-used as a hedge plant. Trimmed into shrub-like form 
and interspersed with Tecoma Mackemti or Plmnhago Capensh^ which 
should be trained through, it makes a very handsome break. Other climbers 
worthy of a place are, Bougainvilleas hrasiliensis and speciosa (suitable for 
sunny positions only), Mandevillea suavcoletis^ Sollya heteropJiylla^ Gelse- 
mium sempcrvirens^ Phaseolus caracalla (the snail flow-er), Wistaria sinensis^ 
Tacsonia manicata (the scarlet passion flower), and possibly the best of all, 
owing to its rapid growth and utility, Passiflora edulis (the passion fruit). 
The last-named will not thrive in low situations that are subject to the 
influence of frost. Many Ivies are beautiful evergreens, and the Virginian 
Creepers Ampelopsis Yeitchii^ tricuspidaia, and others are deciduous 
climbers, noted for the beauty of their foliage in autumn. 

Most of the summer flowering herbaceous plants may be divided and 
replanted now, including Helianthus (perennial sunflower) Rudheckia, 
Canna^ &c. To grow these well the soil needs to be deeply worked and 
enriched with manure. 

Hardy annuals of various sorts may be transplanted. 

EHtclieii Garden. 

Sowings should be made of the various vegetables needed, such as 
onions, broad beans, peas, carrots, parsnips, cabbage, &c. Onions should 
be planted out from former sowings. It is the usual practice in market 
gardens to cut off portion of the top and most of the roots of the anions 
before planting^ and this practice would probably decrease the danger of 
injury from eel-worms, if the plants should be slightly affected in the seed¬ 
beds. If the plants are badly affected, the growth is poor and weakly, 
and the plants yellow in colour, while the roots will be found to be divided 
and '^club-like’’ in appearance. These should be burned. 

Of the many new varieties of potatoes that have been imported into 
the State during the past few years, Northern Star is so far most 
promising, and should become a standard Mnd. This variety and “ Up- 
to-date,^^ are among those that were imported by the Department of 
Agriculture, and are being grown in different localities. Both of these 
kinds have been fairly tested this season, and each has admirers among 
the market gardeners in the Moorabbin district. 

I was present at a garden at Cheltenham (Mr. J. Fisher’s) while two 
plants w^ere dug and the produce counted and weighed. The two plants 
yielded 24 lbs. of potatoes, which would probably have been much greater 
if the weather had not been so dry during March and April, for there were 
numerous small potatoes as well as the marketable tubers. On one stalk 
there were 52 tubers of medium size. Northern Star is not a large potato, 
but is of fair size, a good cropper, said to be of good quality, and has 
resisted diseases better and was much stronger in growth than any of 
several other varieties, old and new, grown alongside. The sets were 
planted about 16 inches apart in rows, and the rows about a yard apart. 
The soil was well worked and manured for all the potatoes grown, and the 
plants dug a fair sample of the 3 acres of Northern Star,” grown by 
Mr. Fisher. Up-to-date ” is reported from Carrum as furnishing a good 
crop. 
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STARTERS IH CHEDDAR CHEESEMAKING. 

By /. G. McMillan, N.D.D., Instructor in Cheesemaking. 

Now that cohJ \^'cather ha-s set in the clieesemaker is much troubled by 
slow working of the milk. He does not commence duties as early as in 
spring or summer, so if he has not some means at his disposal whereby 
he can be aided in the shortening of his labours:, the curd is almost certain 
TO be vattecl before it is properly matured. The result of such methods 
is that the cheese lacks flavour and body. Hastening the process of cheese- 
making too rapidly is most undesirable; still, the manufacturer should see 
that he has a proper amount of acidityi in the milk before adding the 
rennet. He may say that he would have too long to wait if he allowed the 
milk io get properly ripe. He should remember that waiting half-an- 
hour at this stage means the saving of an hour or more in the later stages 
cf manufacture. The clieesemaker has no need to wait more than 45 
-minutes for milk ripening. He has means at his disposal whereby he can 
hasten the ripening process, bringing the milk to the exact degree of ripeness 
in a comparatively short time. This is by using a starter of some kind. 
We have various starters'—sour whey, soured milk, or home-made starter 
and pure cultures. The first of these has been used by many makers for 
years. The risks run by this method are great, as one day^s contaminated 
^yhey may taint the rest of the season's make of cheese. I have often had 
good results by the use of sour whey, and I must confess to bad-day 
makes. Whenever I had occasion to use whey, it was because I had no 
other means to produce acidity at my disposal. If I had tainted curd 
from the sour whey system, the next dav I would allow the milk to ripen 
by heating it up to about 90 degrees until the required acidity de¬ 
veloped, unless during the interval I had obtained a reliable starter. The 
temperature would then have fallen to about renneting point. When 
whey is good it can be safely used and good results will be obtained ; but 

when tainted, what is supposed to act as a starter," is a " finisher" 

asi well. In these days of keen competition we want something that car? 
be relied upon. For the attainment of this end, the home-made and the 
pure culture starter can be recommended, provided care is taken in the 
making of same. 

Home-made Starter. 

To prepare ttus the cheesemaker should obtain two buckets provided 
with covers (enamelled preferably). In the one he pours fresh milk 
(skunmed), and then sets it in a fairly warm place free from any objection¬ 
able smells, so that in twenty-four hours the milk will be both sour and 

thick. When this has occurred he skims off the surfrice, breaks up tlie 

centre of the mass and takes out half a pint. This he adds to skimmed 
milk which has previously been .scalded to 170 degrees Fahr. for an hour, 
and subsequently cooled to about 70 degrees. On the following morning 
this -should also be sour and thick, or the temperature of setting has been 
too low. Again the surface is skimmed, half a pint extracted as before, 
which in turn is added to a third quantity of scalded milk. The tempera¬ 
ture at which the second, and all succeeding starters are made up, must 
be determined by each worker for himself. It will depend upon the tem¬ 
perature of the room in which the pail is kept during the night. On the 
third day the starter produced in this way, if of a creamy consistency, 
may be used for making the cheese, a portion, however, being retained to 
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prepare a starter for the following day. This process may be repeated 
from day to day, and if performed in a careful and cleanly manner, good 
results can be obtained, ft is always best to use separated* milk; but it is 
sometimes impossible to obtain this, at a cheese dairy particiijarly. New 
milk can be used. Select a healthy cow. one that has been calved at least 
six weeks. The milk of strippers should never be used. The milk bucket 
should be thoroughly cleansed and scalded, the udder of the cow washed 
and dried, and the hands of the milker going through the same process. 
The first milk should be drawn on to the ground, as not only does it contain 
many injurious germs, but it is also of little commercial value, so that the 
thrifty man need not be alarmed at what may seem to him waste. This 
milk is treated in exactly the same way as the skimmed, and presided 
every care is taken, excellent results may be achieved. 

Ptire Culture Starters. 

The use of these has already been explained in the Journal, but in an 
article such as this, devoted to starters and their uses, it may not be amiss 
to state the process of making same again. Take 10 lbs. of fresh milk 
(skimmed preferably) ] be sure that it is thoroughly clean; heat It i^p to 
180 degrees Fahr., and keep it at that temperature for an hour or so; 
then cool down to 85 degrees, and add the pure culture, which can be 
obtained from the Department in liquid form, or in “powder from various 
agents in Melbourne dealing in dairy requisites. The culture should be 
well stirred in the milk with a well scalded glass rod or stick made of 
some non-resinoiis wood; set in a pure atmosphere, retaining the heat as 
near as possible to 85 degrees. This is known as the “mother starter,” 
and should be ready for use in from 18-24 hours, showing a smooth 
coagulation, and have a sharp, clean, acid taste. About 5 to 7 per cent, 
of this is taken from the centre and added to a fresh supply of pasteurized 
milk. This isi kept at a lower temperature, and when thick and sour is 
ready. It is used subsequently in the same way as in the case of the 
home-made starter. This process is done daily, until the starter begins to 
go off,^^ or should tlie curd have a bad flavour the cheesemaker ought 
to at once obtain a fresh bottle of culture, and proceed as before. As in 
making home-made starter, new milk can be used by exercising the same 
care in the selection of the milk, and attention to cleanliness. A pure 
culture starter if kept under proper conditions ought to retain its good 
qualities for several weeks. 

Experiments with Starters. 

As to which is the best starter to use is a question that cannot be 
answered easily, as experiments conducted by Professor J. R. Campbell 
prove that good results can be obtained from either. Professor Campbell 
undertook the supervision of experiments to test the value of pure cultures 
c'.f bacteria for cheddar cheesemaking for the Kirkcudbrightshire Dairy 
Association in 1897. The first experiments yielded results so favorable 
that a considerable number of the best cheesemakers were induced to test 
the cultures on a large scale. Over 100 tons of cheese Avere made from 
milk inoculated with the pure culture. Cheese made in this way was con¬ 
sidered at the close of the season not only perfectly normal, but further, 
it was found that the use of the cultures’ was a safeguard against discolora¬ 
tion, soapiness, bad flavour, and Avant of uniformity. The general results 
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of Professor CainpbelPs investigation showed that the organism, used in the 
preparation of the pure cultures was one which is always plentifully found 
in good cheese, sour milk, and sour whey. Samples of milk v-ere obtained 
from eight districts widely separated, both in England and Scotland, and 
each sample was found to contain large quantities of the bacterium which 
appeared to hi', the one necessary for the production of good cheese. It 
was co-ncliuled that this organism, and this one alone, was sulTicient, from 
a bacl:eriolog!?.‘ai point of view, for the manufacture of first-class cheddar. 

All experiment in connexion with one part of the investigation yielded 
results so important to the practical cheesemaker, that it was decided to 
follow it up with others of a similar nature during the succeeding season.' 
A sample of sour milk was found to contain in considerable quantities at 
least three distinct organisms. One, which was present in largest numbers, 
v:as to all appearance identical with the organism found in good cheese, 
and identical also with the pure cultures distributed to cheesemakers. The 
other two organisms differed from this in one important respect, viz., they 
grew luxuriantly on gelatine, and on this account their colonies were very 
easily distinguished from the minute one produced by the first organism, 
which, as already stated, closely resembled the pure culture bacterium. 

A portion of this milk was used to inoculate a tube of sterilized milk, 
which on the following day was found to be quite thick. A portion of the 
contents of this tube was then transferred to a second tube of sterilized 
milk, the contents of which also soured and coagulated in less than a day. 
A portion of the contents of this second tube was transferred to a thircf 
tube of sterilized milk, whch in turn was thick on the following morning. 
This process of inoculating a tube of sterilized milk from the freshly 
coagulated tube was repeated daily for some considerable time. The final 
product W'as then examined, land it was found that the useful and desirable 
organism in cheesemaking alone remained; the other two species, present 
in the original milk, had completely disappeared. The result itself is of 
great practical importance to the cheesemaker, because the system of inocu¬ 
lating a series of milk tubes, as already described, is imitated by the cheese- 
maker in his method of preparing a daily starter. Of course test tubes 
are not used by him, but ordinary dairy utensils. Enamelled pails are 
used for scalding the milk intended for a starter, and as the one milk- 
tube was always inoculated from the preceding one, so the contents of 
one pail are always inoculated from the starter prepared on the previous 
day. 

The chief points of difference in the two processes are these; (1) In 

the laboratory, tubes containing sterilized milk were employed ;‘in the dairy, 
pails containing scalded milk were used. (2) In the laboratory special pre¬ 
cautions were taken to prevent the entrance of foreign bacteria; in the 
dairy it is not possible to completely guard against the entrance of un¬ 
desirable organisms; but it is proved by results obtained by the dairyman 
working with ordinary utensils that a product was obtained quite as free 
from foreign bacteria as if he had prepared his starter from a pure culture. 
The pure culture must be carried on from day to day under the same con¬ 
ditions as an ordinary starter, both being liable to slight contamiqaition 
from exactly the same sources. 

Professor Campbell conducted a large number of experiments to demon¬ 
strate the purifying effects produced by the method employed by the dairy¬ 
man in preparing his daily starter. One experiment was done as follows: 
A bacterium which brings about the coagulation of milk by the production 
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of lactic acid, was found in a sample of milk. This organism, like the 
bacterium used in pure cultures, grew rapidly, and in pairs in the form of 
a figure 8. In size, too, it resembled very much the bacterium of the pure 
cultures, but it differed from it in that it grew very luxuriantly on gelatine 
and agar. A pure culture of this organism was prepared in milk contain¬ 
ing the organism used in the pure cultures. From this mixture a portion 
was taken to inoculate a tube of sterilized milk, which on the following 
day was found soured and thick. From this, one minute portion was trans¬ 
ferred to a second milk-tube, and another equally small portion was taken, 
and from it gelatine plates were laid in order to determine in what propor¬ 
tion the two organisms were present. When the second tube had coagu¬ 
lated, two portions were taken therefrom, and used in a sirflilar manner, 
one to show the relative numbers of the two bacteria, and the second to 
inoculate a third tube of milk. This process was repeated daily until 
eight tubes of milk had been inoculated, and a similar number of sets of 
gelatine plates prepared. When the colonies had developed sufficiently 
they were counted. The following are the results :—^ 

Plates from tube No, i contained 5*5 of bacterium of pure culture 
to I of foreign organism. 

Plates from tube No. 2 contained 32 of bacterium of pure culture 
to I of foreign organism. 

Plates from tube No. 3 contained 38 of bacterium of pure culture 
to I of foreign organism. 

Plates from tube No. 4 contained 732 of bacterium of pure culture 
to I of foreign organism. 

Plates from tube No. 5 contained 1200 of bacterium of pure culture 
to I of foreign organism. 

Plates from tube No. 6 contained the organism of pure culture only. 

Plates from tube No. 7 contained the organism of pure culture only. 

Plates from tube No. 8 contained the organism of pure culture only. 

These results show that the system of preparing a home-made starter is 

quite practicable, and one which tends to the elimination of foreign and 
undesirable bacteria, and to the production of a starter containing the 
lactic organism only. 

Experiment 2.—Another experiment was conducted in a similar man¬ 
ner, but in this case an organism which liquifies gelatine was placed in 
sterilized milk with the bacterium of the pure culture. The result was as 
follows:— 

Plates from tube Nd. i contained 87 of bacterium of pure culture 
to I of liquefying organism. 

Plates from tube No. 2 contained 510 of bacterium of pure culture 
to I of liquefying organism. 

Plates from tube No. 3 contained the organism of pure culture only. 
Other experiments! such as those conducted by Professor Campbell prove 
that by starting with an ordinary sample of soured milk, even though it 
may contain undesirable bacteria, the operations entailed in preparing a 
home made starter will in a vei^y few days produce a sample of sour 
milk containing what is for all practical purposes a pure culture of the 
bacterium required for the manufacture of good cheese. If the cheese- 
maker begins with‘a pure culture, in the course of a few days it will be 
no purer than a starter of the home made type. The aforementioned ex¬ 
periments also uphold the reasons that I have always given in advocating 
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the use of a good starter, viz,, that it aids in the ot'erconring of bad or 
undesirable ferments. The experiments also show that the cheesemaker 
will have more control over the manufacture and the production of cheese 
with proper flavour where starters are used judiciously. In order to con¬ 
firm his belief in home made starters, and that the use of same is attended 
witli ])ra€ticai advantages sunilar to those that may be obtained by the use 
of [)ure cultures, two sets of experiments were conducted,, one early in 
July, and the other in August, at the dairies of the following gentlemen 
^Lessrs. James'. Robertson, Kirk, Devlin, Smith, McAdam, Kerr, and 
Conn-ell. On - Wednesday, the 29th June, the preparation of the home 
made starter was begun by these men, each working: independently in his 
own dairy. The starters made on the first few days w-ere discarded. On 
the 4th and 5th July they ■were used for making cheese. On the 6fh and 
7th each of them used a starter prepared from a pure culture. On the 
8th and 9th the cheese was made from a pure culture grown in scalded 
\vhey instead of scalded milk. It was complained in previous experiments 
that the casein in the milk caused the cheese to .be too firm, and that is 
why the experiments of the 8th and 9th July were conducted, to ascertain 
if such was the case. 

The .second experiments started on ist August, and were conducted on 
exactly the same lines as the first set, by five of the aforesaid gentlemen, 
viz., Messrs. Robertson, Smith, McAdam, Kerr, and Connell. When the 
cheeses were made they were carefully marked, and placed in the curing 
room. Those of the first set were judged on -Sth Octo.ber, and the August- 
made on 29th October. Sir. J, Robertson, of Messrs, Clement and Sons, 
Glasgow, and Mr, Henry McFadzian, cheese instructor to the Wigtown¬ 
shire Dairy Association, were appointed to judge the products. Great 
care was taken that no idea of the method of manufacture was conveyed 
to the judges. For this purpose the cheeses at each dairy were presented 
to them in an order different from that in which they were made, and at 
each dairy a separate order was adopted. On this account the results are 
of ‘Special value, and are the more reliable. The scale of r)oi.nts arranged 
was as followsQuality, 35; flavour, 30; texture, 15,; colour, 15; ap¬ 
pearance, 5—total, 100. The judges defined these piopm'tles of the clicese 
as follow r-— 

Quality .—Fatness combined with firmness of body as distinct fro:m 
hardness and softness. 

Flavour .—The properties that affect the sense of taste and smell. 

Colour .—Uniformity of internal appearance—^bright and clear as dis¬ 
tinct from dull, cloudy, or mottled. 

Texture .—The condition of the component parts as to isolidity, as dis¬ 
tinct from openness, and as to waxy smoothness of body as distinct from 
grainy roughness. 

Afpearance .^—A thin intac't skin as distinct from one that is thick and 
cracked. 

The accompanying table gives the resul.ts. In studying the figures it 
will be well to compare the results of:— 

(1) Home made starter with those of the pure culture starter. 

(2) The pure cultime starter in milk with the pure culture starter in 
whey. 

(3) The pure culture cultivated in scalded whey. 

It will be noticed that many of- the cheestes obtained full -marks, show"- 
ing that the work was conducted most creditably by the cheesemaker^ 
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Compared under ■ each head the total marks obtained by the use to'f a 
home made starter^ and those obtained by the use of a pure culture starter^ 
‘the difference is vety slight. It is hardly possible for even the best cheese- 
inaker to produce exactly the same quality of cheese on consecutive days. 
We may therefore assume that the difference might be on either side^ and 
that good results can be obtained by the home made starter. It is also 
evident that good starters can be obtained by adding cultures .to scalded 
whey. There is one point in favour of a milk starter, and that is the 
cheesemaker is able to judge isomewhat of the strength of the starter by 
the condition of the casein in it. Whey, on the other hand, has becm de¬ 
prived of its casein, and the cheesemaker has to judge of the strength 'of 
its acid by taste and smell only. One important point in using starter is 
to keep up its strength. It is probable that those who use the whey starter 
would fail into the mistake of allowing the starter to weaken more readily 
than he who employs a milk starter, and it is in this point that milk as a 
starter appears to possess a value over whey for the same purpose. 

Practical Conclusions. 

From a study of Professor CampbelFs tables, the practical cheesemaker 
will be correct when he says that:— 

(1) First class cheese can be made by using pure cultures of a lactic 
organism. 

(2) This organism abounds in all samples of isouf milk and sour whey. 

(3) The system as before-mentioned in the preparation of a home made 
starter is one which exerts a purifying influence upon the bacterial contents 
of the starter, and results in the elimination of bacteria which are un¬ 
necessary and harmful to the production of a first class material. 

(4) The use of a whey starter is attended with results equal in every 
way to those obtained from a milk starter, there only being the liability 
to dangers as aforementioned. 

The Precautions in the Preparation and Use of Starter. 

In the preparation and use of starter some precautions are necessary. 

(1) See that the cow (if new milk is used) is in the pink of health j that 
she has been a month or two in milk, but not stripping; that the udder is 
washed and dried; that the first few drops in the teats regaining from 
the previous milking are drawn on to the floor; that the buckets are washed 
and scalded; that the milkerisl hands are thoroughly clean. , 

(2) That the milk is strained and scalded as early as possible after 
milking; that the temperature is kept at about 175^-180*^ for about an 
hour; then aerated by pouring from one bucket into another, see that 
both buckets are scalded ; that the cooling be done as quickly as possible 
to the desired temperature; and that the starter for inoculating be intro¬ 
duced when the proper temperature is reached. Do not stir the propa¬ 
gator into the milk with any old stick you can lay your hands on. Have a 
glass Fod or an enamelled tspoon for the purpose. 

(3) Immediately after the propagator is stirred in, cover the bucket up, 
and set in a fairly warm ^ place, but be sure that there are no obnoxious 
smells in the immediate vicinity. 

(4) The starter must not be allowed to become weak.. If it shows 
signs of doing so, use a larger quantity of the previous starter to inoculate 
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the one to be used on the following day, and see that it is placed Yhere 
the temperature in the morning does not fall below 60® F. 

(5) In adding starter to the milk, never add more than 34 per cent., 
dilute in fresh cold water, and strain into the vat. The habit of pouring 
the starter right in is dangerous, as the colouring will not take effect upon 
the lumps. Whereas, when strained, the curdy matter is retained in the 
strainer, and a danger that may cause discolouration is avoided. 

(6) Always skim the surface off in the morning. The portion to inocu¬ 
late for the following day’s use should be taken from the centre, and kept 
in a covered vessel. Always add an amount of starter to scalded milk, 
so that you will have it of a pure velvety appearance the following morn¬ 
ing, and free from whey on the top. 

(7) When cheesemaking on alternate days, less starter must be added 
to the scalded milk. If in the opinion of the cheesemaker a few hours 
after inoculation it will be too far advanced before he requires it, he 
should set the bucket in cool water or a cooler room. 

(8) Do not spare the cleaning and scalding of vessels used in this work. 
The greatest cleanliness must also be observed in the surroundings as well 
as utensils. 

(9) If the starter begins to show signs of going ‘‘off,” that is, having 
a bad flavour, the cheesemaker should immediately make a new one. A 
good starter is a splendid thing, but a bad one will cause what every 
cheesemaker should try to avoid, viz., bad flavours in the product. No 
matter how clean milking of cows is done, a bad starter will undo all the 
g.vx>d that was previously done. 

In summer it is not always necessary to use a starter. If the cheese¬ 
maker has means at his disposal whereby he can cool the milk to 60^ 65^, 
in hot weather, he will benefit by the use of starter. No starter will ever 
be discovered, however, that will be capable of turning milk into good 
cheese without the exercise on the maker’s part of cleanliness and intelligent 
observations. No amount of bacteria will compensate for a deficiency of 
that keenness of sen.se which is the result of long and patient training. 
Pluck is to be admired at most times. The pluck, however, of the man 
who rushes into cheesemaking without practical training for some con¬ 
siderable period, is not worthy of admiration. This kind of pluck not only 
makes the owner of the milk who employs such a cheesemaker suffer, but 
the industry generally is abused and brought into contempt. I have 
already in this Journal given a saying of Professor Drummond’s of the 
Scottish Dairy Institute, to his pupils—There never was nor ever will 
be a proficient cheesemaker.” He meant that the best cheesemaker could 
always learn. Mere reading of books, or a few days’ practical in¬ 
struction, will not make a good cheesemaker. When a man intends tak¬ 
ing up this art, with the intention of making a success of it, he must employ 
care, intelligence, and patience, and bear in mind the old adage that 

Rome was not built in a day.” 
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MAEE CULTIVATION IN VICTORIA. 

I.—INTRODUCTION. 

By /. Cameron^ Bairnsdale lutsL^ 

The first maize planted of any extent in (.li[)pslatKl was on the Bass 
Elver by the Tasmanian Farming Company in 1843, and luirw'sied the 
following season by the late Mr. Eater Cameron, of Orbo'St, on belKiii: of 
a London company, whicii he represented in Victoria, this company liaviiig 
made advances on the venture. The method of harvesting was novel. The 
stalks i-vere cut and placed to dry as if foming tents on little tea-tree 
fences, but the shelling was simple, for the cockatoos and parrots of a 
continent came and practically ate up the whole crop. This wound up 
maize-growing operations on a large scale for tlie time. Up to 
1879 maize-growing in Gippsland wms confined to Mr. C. Seehuseii, 
of Bruthen, and a few others on the Mitchell, and only then 
on very limited areas, partly on account of the want of appre¬ 
ciation by consumers, and partly from the lack of suitable implements and 
machinery to cultivate and harvest the crop. In 1879 Messrs. Cameron 
Brothers, of Orbost (of which I was the senior partner), observed an 
article in the Leader^ suggesting a system of check planting common in 
America, The method is this:—Three straight rails, eight feet long, are 
fastened together on their edge, three feet apart, and parallel, by a strong 
frame. On the centre of this is placed a box as a seat for the driver, 
who yokes a pair of horses to the front as for ploughing. With a set 
of poles he marks out the field the long way; then, in like manner, marks 
it across. The field, when finished, is left in checks, three feet square. 
Two men are employed. One, with a small bag of seed, drops three 
seeds at the intersection of the rows; the other man covers the seed. A 
smart man will plant several acres in a day, working right and left 
handed, This s}'stem enabled growers to work the horse hoe both ways, 
and in a few years w^as generally adopted by maiz:e-growers. In 1884 
and following yewrrs the im]>ortation of implements, ma.chinery, and seed 
grain from America by myself and some of my friends, completely altered 
the fate of this industry, and put it on a fairly prosperous footing. In 
the aho\'e year the late Mr. I’lownes imported on Avery clieck row maize 
planter for me, wiiicli I usetl on my farm at Orliost. This madilne, the 
first in Australia, was so sa.tisfa(.f,ory that the following year I imported, 

through M'r. Dowuies, a full set of maize imiilcnuents-.'Stalk-eutter, doulde 

riding horse hoes, and gang ploughs. In addition to this, with Messrs. 
Hossaek and J. A, Watt, I impt.irted seven varieties of thf‘ earlit‘st ripening 
seed maize. This rc^sulted, not only in the earlier ripening of fim cro[) 
and a higher yield, but in a great saving in storing the grain. Owing to 
the Large amount of saccharine matter in the core, the old Gi])psfancl 
ninety day maize required to be Jaitl on battened floors, and tunitM'l fre¬ 
quently to prevent it from do\'o1oping a mould, wdiereas the new varieties 
can be stored in any thickness in cribs or barns until ready for shelling. 
Then followed the importaton of the fine shelling machine, built by 
Clayton and Shuttleworth and other firms, oapable of shelling up to 600 
bags per day. Notwithstanding the fact that we have the most up-to-date 
maize implements and machinery, the finest climate, and highc\st }ddds in 1:he 
world, maize growing' has not expanded las it ought in Victoria when 
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compared with other countries. When we come to think that everv river 
and creek bottom in Gippsland, as well as those of the J\litta ^Mitta, 
Kiewa and their tributaries, will give a return of from 60 to 140 bushels 
to the acre, with proper cultivation, and without irrigation, and if made 
into ensilage, an average of 30 tons, the possibilities of these districts 
are enormous. When the time comes that these lands are devoted to this 
crop and lucerne, the result will be such as few of the land-otvners in 
those districts dream of. Thirty tons of ensilage, the product of an 
acre, will keep four cows over ,a year at 40 lbs. per cow per day. When 
this is fed along with an acre of lucerne, which can be cut four times 
a year, it is not too much to say that the two acres will carry six milch 
cows. If this ha confined to the milking season of, say, ten months, and 
file dry cows are turned out to grass for two months, the two acres will 
keep eight instead of six head during the milking season. As soon as 
our farmers come to realize that the most prohtable wav to deal with 
maize is to associate it with lucerne or some other such crop, and turn 

it into a product worth from 8d. to is, per lb., maize will take its place 

as one of the most important crops in Yictoria. From these remarks it 
must not be thought that maize-growing should be confined to the river 
and creek valleys mentioned above. We have abundant proof within the 
liast few years that maize, with proper treatment and cultivation, can be 
profitably grown over a great part of Victoria. 

Varieties to Grow. 

After twenty years’ trial I am of opinion that the best varieties, like 

those of export apples, are very few indeed. Those that have survived 

the test of time in Gippsland are the Early Learning, Sibly, Ohio, Gold¬ 
mine, Early Eclipse, and Longfellow. * The latter can be planted later 
than any maize I know, but is not a heavy yielder. Early Eclipse is the 
best maize I am acquainted with for either ensilage ox stover, being very 
tall and fine in the stem. Looking at the. splendid result obtained from 
the introduction of new varieties from America, I agree with the Director 
that fresh importations should be made every year or two, especially from 
latitudes higher than Victoria, so that maize-growing miay be extended to 
South Gippsland and the Western District. I would suggest that the 
Agricultural Department take up the question of stover. The Americans 
have increased the fee'ding value of their maize crop by 40 per cent, by 
this treatment, nnd if the Department will only take up this system of 
treating our maize crops as heartily as it has the ensilage question within 
the last three years, maize will shortly become one of the most important 
crops in the State. 


II.—MAIZE GULTIJEE. 

By T. Cherry^ M.D., 3 I.S., Director of Agriculture. 

There can be no question that one of die most important fields of agri¬ 
culture, which as yet has only been touched upon in Victoria, is the cultiva¬ 
tion of maize. Of all the annual crops, maize stands unrivalled. Under 
suitable conditions, the perennial lucerne produces a larger quantity of 
more valuable food products, and' therefore it may be said to stand above 
maize, but of the ordinary crops which can be cultivated from year to 
year, there is nothing as yet dfscovered on the face of the earth which 
}delds such satisfactory results as maize. In four or five months’ time, 
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under favorable conditions, from 15 to 40 tons of green fodder can be 
produced to the acre; while if grown for grain the yield may amount 
to anything up to 140 bushels to the acre. Henry, in his book on Feeds 
and Feeding, remarks:—Were a reliable seedsman to advertise Indian 
corn by a new name, recounting only its actual merits while ingeniously 
concealing its identity, his words wuuld either he discredited or la? would 
have an unlimited number of' purchasers for this seeduiovelty at almost 
any figure he might name. 'The possibilities of American st(x± farms, in 
the live stock they may carry and the animal products they may turn off, 
are measured only by the quantity of corn and clover which the land will 
produce, and this, under good management, seems almost unlimited.’’^ 

A glance at the sketch-map .on the back of the cover of this Journal 
will show the enormous extent to which maize is cultivated in tlie States 
situated within the corn belt.^^ It will be seen that in Illinois and Ohio 
nearly one-fourth of the total area of each State is annually sown to maize* 
Throughout the whole central, southern, and eastern States, maize either 
stands unrivalled as a small crop or is second only in importance to wheat. 
The average yield in the United States over a series of years amounts to about 
25 bushels per acre, while the maximum yield is an average of 40 bushels, 
and there are 10,000,000 acres sown to maize every year which yield only 
from 10 to IS bushels to the acre, and are not expected to do more. But 
even under these circumstances, maize is looked upon as the most profitable 
crop which can be grown. A glance at the figures supplied with regard to 
live stock kept in the two great Corn States reveals at once the enor¬ 
mous amount.of food which can thus be provided; and it will be noted 
that in the case of Iowa, very little of the crop is exported. In other 
words, nearly the whole of it is used to feed the cattle, horses, and pigs 
in the State. For purposes of comparison, it may be mentioned that the 
wheat yield of these two States only averages :^7 bushels per acre. 

In order to produce a successful crop, maize requires to be grown on 
rich land, and to be supplied regularly with water during the growing 
season. An equivalent of about nine inches of rainfall is required in order 
to produce a heavy crop; and the reason why maize sometimes turns out 
a failure in the moister parts of Victoria is simply owing to the fact that 
the rain does not come at the time when it is wanted. We 
will show, however, that by thoroughly preparing and working 
the land, a very large proportion of the necessary water should 
be conserved in the sub-soil, and rendered available for the 
use of the plant. "Many people have the idea that maize 
requires a hot climate, but by referring to the sketch map it will be seen 
that the two greatest maize States in the world lie principally in the lati¬ 
tude of Tasmania; that while their conjoint area is one-fourth larger than 
Victoria, only a trifling amount of the territory lies in the same latitude as 
Melbourne, while none of it extends further north. The rainfall of these 
States is practically the same as that of the southern portions of Victoria. 
It is true that their soil is the rich black deposits of the prairies, but it is 
certain that the average soil is no richer than the average of 
the ; southern porti< 5 ns of Victoria. In the same way, while 
New South Wales and Queensland are the two chief maize- 
producing States in Australia, the average yield per acre is 
comparatively low, being about 25 bushels for New South Wales 
and 20 bushels for Queensland. In contrast to these facts, it may be 
said that the average, returns from the river flats of eastern Gippsland tare 
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• higher than those obtained from, maize cultivation in any other part of the 
world under natural conditions of the soil. The yield for the whole of 
Gippsland averages, over a series of years, 6o bushels per acre, while well 
cultivated fields on the flats of the Snowy, Tambo, Nicholson, and Mitchell 
rivers frequently yield up to 140 bushels to the acre. The past summer 
has been one of the most unfavorable for the growth of maize in recent 
years, owing to the long dry spell in November, December, and January; 
yet, even under these circumstances, reports from the Ovens Valley show 
that a yield of 60 bushels will be obtained even in the northern parts of 
the State. Where properly planted and cultivated, satisfactory yields of 
both green fodder and corn are obtained in both the valleys and on the 
hills in eastern and southern Gippsland, and in isolated cases, similar 
results have been obtained in the neighbourhood of Melbourne. In the 
Western District, maize has hardly been taken up as a serious part of the 
yearns operations, small plots sown broadcast for green fodder being all 
that has up to the present been attempted. 

In the valleys of the Upper Murray and its numerous tributaries, re- 
turns equal to those just reported from the Ovens are regularly obtained, 
while all along the banks of the Murray, and, in fact, throughout the whole 
of the north of Victoria, good returns can be obtained by means of irriga¬ 
tion. Yet, strange to say, hardy a single acre of maize is grown through¬ 
out the whole of the principal Irrigation Trusts. So far, then, as the 
suitability of soil and climate is concerned, there are great possibilities 
for future development in almost all parts of Victoria. The fact which we 
have to demonstrate is that, under suitable conditions, maize gives a more 
profitable return per acre than any other annual crop. When once the 
farmer grasps this fact, it is certain that the cultivation of maize will be 
very rapidly extended. 

“Value of Maize as a Farm Crop. 

The value of maize as a farm crop depends not only on the heavy tonnage 
of green fodder, or the number of bushels yielded per acre, but also on 
the fact that every portion of the plant produces most valuable food stuff; 
and it is a matter of indifference to the farmer whether he places his grain 
on the market or feeds it to his own live stock. As a general rule, better 
financial returns will be secured by the latter course. The fear that, with 
a largely increased production in Victoria, our export trade with the other 
States would be ruined, should therefore be groundless. We urge the culti¬ 
vation of maize, not to increase the amount that we export, but simply to 
increase the number of cows, bullocks, and pigs that can be profitably 
raised on every farm. Should the price for the grain be remunerative, 
the grower may then place his produce on the market, but under average 
conditions a better price will be undoubtedly realized if the whole of the 
Cl op is turned into butter, beef, and pork. On the average, green fodder 
corn supplies about 1 per cent, of protein, and about 14 per cent, of 
sugar and fat, while the grain contains - per cent;, of digestible protein, 
67 of sugar, and 4I of fat. These figures are rather lower in protein, but 
much higher in both the other constituents than is the case with either 
wheat or oats, so that when the total weight per acre is remembered, there 
can be no question about which is the most profitable crop. Another 
strong point in favour of maize is the fact that every portion of the crop 
may be utilized to fullest advantage, and various methods are available 
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by means of which the full amount of profit may be realized from the crop. 
If it is decided to allow the crop to ripen for grain, the ripened cobs 
bang down, while the sheaf expands so as to form a kind of iimBrella, 
which protects them from the rain. Once they are placed in the crilo, no 
ordinary amount of rain beating on open sides will do the grain any harm, 
while the stalk itself may be utilized by means of the shrediler or (‘hnIT- 
cutter either for dry fodder or for ensilage. Should the dairyman prefer 
to feed his crop to the cows, he may begin using it as' soon as the cobs ar-e 
fairly well der^eloped, and continue to do so from week to week until the 
frosts set in. The most economical and, on the whole, most satisfaciory 
method of all is to turn at least half of the crop into ensilage. In this 
case the grower is guided by the condition of the cobs. These are allowec! 
to become two-thirds ripe before the crop is cut for the silo, and it should 
then be run through the shredder or the chaffeutter. Thus treated, a crop of 
maize makes the most palatable and satisfactory kind of ensilage that we 
are acquainted with. The fact that the stalks are solid secures the 
thorough exclusion of the air. The whole mass settles down so firm and 
solid that very little heating takes place, and the maize comes out of the 
silo but little altered from what it was when put in. Wide differences may 
be allowed in the amount of moisture in the crop with equally satisfactory 
results. On the other hand, wheat, oats, and othet cereals all have hollow 
stems, so that even when they are chaffed it is difficult to get sufficient 
weight on the silage to squeeze out the air from the interstices. The extra 
amount of sugar present in maize is also a reason why it is so palatable to 
the cowj while the nutty flavour of the grain seems to be peculiarly ac¬ 
ceptable to all classes of live stock. 

To put the possibilities of maize cultivation in a practical shape before 
cur readers, it may be stated that a strip of land half a mile wide along 
each side of the Gippsland railways would represent ;^30o,ooo per annum, 
valuing the crop at 40 bushels to the acre, and the price at is. 6d. per 
bushel. The area would represent about 100,000 acres. Already broken 
patches of luxuriant crops are to be seen by the side of both lines, indicat¬ 
ing how suitable even the hillsides are for the cultivation of maize, while 
away from the railways much more suitable land can even be found cm 
the fiats which mark the course of every creek and river. View 3 on the 
accompanying plate illustrates the adaptability of hill country for maize 
culture. 

G-rowing tlie Crop. 

.Unless the land is heavily manured, maize requires good, rich, friable 
loam. ' Its roots will extend 5 feet beneath the surface, so that the plant has 
great foraging power, and is able to use up all the available supplies of 
water. 'Poor land and land which is not thoroughly drained do not return 
profitable crops ^ of maize. Poor land may be enriched to do so, but a 
water-lovged soil is', one of the things which maize cannot tolerate. It 
is essential for a'satisfactory crop that growth takes place rapidly when 
opxe germination'has .begun. In a water-logged soil the drying of the sur- 
Tace takes place entirefy^by evaporation, and the mere fact of evaporation 
keeps the land very cold. Speaking generally, it may be said that it is 
much more profitable, for^ a farmer to take in hand one or two acres of 
;:;:,'hhe;land most favorably situated,as far as the,moisture is concerned, to 
manure this as heavily as possible with farmyard manure, and to trust to 
a heavy yield, from, small, area fother than the chance of'a lighter‘yield 
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from a much larger area. In all cases the land must be deeply worked. 
If possible, it should be brought to a fine tilth, but, provided other condi¬ 
tions are favorable, the maize can get along with a fair number of clods on 
the surface. 

Time of Planting. 

While the time of planting varies in different localities, the general rule 
to be aimed at is to have the young crop up as soon after the last frost as 
is practicable. Under average conditions, from the middle of October to 
the middle of November is the best time. Should the young crop be badly 
frost-bitten, the best plan is to scarify the paddock and to re-sow the wiiole 
of it. On the other Land, should planting be delayed until the end of 
November, the young plants may have to face a long dry summer while 
their roots are still comparatively short and delicate. A check at any 
period of growth is very prejudicial to the maize crop; and it may be 
safely said that no crop should be allowed to stand still for more than 
twO' or three weeks. 

Method of Planting. 

When maize is intended for grain, it is grown either in drills or check¬ 
rows. In the former case the rows should be one yard apart. The stalks 
in the row should average from nine to six to the yard. When a check-row 
planter is available, this method of growing the crop should always be 



m. 1. 


adopted. These machines (Fig. i) are so arranged as to drop three or 
four seeds at the intersection of every yard, so that the growing crop may 
be cultivated in two directions, and thus kept perfectly free from weeds. 
On the other hand, when maize is grown for green fodder, it is usually 
sown broadcast, and while this method may give a heavier total crop per 
acre, it is questionable whether ’ there is anything like the same amount 
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of mitriment per ton as there is when the maize is grown in rO'WS. The 
stalks grow so close together that they are thin and spindly, and produce 
only a few poorly-developed cobs. A sufBcient amount of sunlight is not 
received^ by the whole of the green leaves of the crop to complete fhe 
elaboration of the food materials, while there is the very great disadvantage 
that nothing can be done to conserve the moisture of the soil while the crop 
is growing. Most growers assert that as a set-olf to these disadvantages 
the steins are so fine that cattle readily eat nearly the whole of them, 
w'^hile the big coarse stem produced by thinner planting is too tough for the 
cow or pig to consume. On the other hand, if the maize is made into 
ensilage, the rinds of the thickest stems are softened so as tO‘ be completely 
eaten and digested by the animal. The thick stem contains a 
larger weight of sugar, while the cobs contain more than one- ^ 
third of the total nutriment in the crop. The advantages of ensilage, 
therefore, are easily seen. The crop may be planted close enough to 
produce the greatest possible amount of food-stuffs, both in the stalk and 
cobs; while, at the same time, should the grower change his mind,~the 
crop may be allowed to stand over for grain only, while the land may 
be worked so as to conserve all the available moisture for the purposes of 
the crop. A long series of experiments in America proved conclusively that 
the greatest amount of food-stuff is produced when there are about four 
stalks to the square yard, or 18,000 to the acre. It will be seen, therefore, 
that we recommend the planting in drills a yard apart for whatever purpose 
the crop is intended. When a planter is used the seeds are buried about 
two inches below the surface. Where no planter is available the quickest 
plan is to open a light furrow and to scatter the seeds thinly along it 
hand. A small hand-planter may be used to follow the plough along 
same furrow. In districts •where a long dry summer is the average 
tion, a deep furrow may be opened and the maize planted at the bottojhi 
of it. The seeds are lightly covered at first, and the trench is gradually 
filled in as the plants appear a few inches above the surface. We wish 
to repeat that no pains should be spared in the initial preparation of the 
land. Besides being deeply ploughed, it should, if possible, be sub¬ 
soiled, and in any case it must be worked with a disc or other implement 
to a very fine tilth. When the planting is complete the whole field may 
be lightly harrowed. When sown "broadcast it must in no case be sown 
on the ploughed ground, as is done in the case of wheat. Sow on the 
surface and plough in, and harrow frequently to keep in the moisture. 

Snlbsequent Care of tlie Crop. 

In the early stages of its existence, the little plant is in danger from the 
frost and the caterpillar. A single nigjit’s frost will ruin any crop in its 
early stages- It is the liability to frost which makes the growing of maize 
on many of the reclaimed swamps in Southern Victoria somewhat pre¬ 
carious. Where farms are of moderate size, much may be done by co- 
o|.>eration, in the direction of preventing frosts by means of smoke. If 
two or three farmers agree to grow their maize in close proximity, and keep 
small bundles of brushwood covered with damp leaves, straw, or manure,' 
in readiness at distances of two or three chains apart, the frosts may be 
completely wardc-d off. This is the method adopted with regard to all 
kinds of delicate and early crops in the best agricultural States in Europe 
and America. The fires are lighted as soon as the thermometer sinks to 
34 degrees, provided there is no wind. The little fires go on smouldering 
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for several hours, the volumes of smoke produced hang over the held in 
the still air, and it is found in practice that the slightest veil of smoke is 
sufficient to prevent the deposition of the dew, which is subsequently 
frozen into frost. In case, however, a crop is bitten, no time should be lost 
scarifying the ground and re-planting. As machine planters only take 
from half-a-galion to half-a-bushel of seed per acre, the monetary loss 
other than that entailed in the labour is comparatively small. 

Should the green caterpillar make its appearance on the crop while in 
the young stage, particularly if it is not growing rapidly, no effort should 
be spared to prevent its ravages. As these caterpillars travel from one 
field to another, they should be carefully watched for, and they may be 
almost entirely prevented from reaching the crop by the following device: 
—A plough furrow is run completely round the crop in such a way that 
the sod is turned away from the crop. There is then a sharp cut perpen¬ 
dicular wall 5 or 6 inches high, which the caterpillars have to surmount 
befofW;hey reach the crop. At any place where the coulter has not left a 
perfectly well defined wall the sides should be made perpendicular by 
means of a spade. At distances of 15 to 20 yards apart small square 
pits are dug with the spade at the bottom of the furrow. It is found that 
the caterpillars, instead of attempting to climb the perpendicular face, pre¬ 
fer regularly to travel along the bottom of the trench.in the hope of finding 
a slope by which they are able to mount. As soon as they find the first 
pit they fall intof it, and cannot easily get out again. Immense numbers 
are destroyed in this way, the caterpillars in the pits being pounded up 
with a square stick two or three times a day. Should the caterpillars 
obtain access to the crop when it has not grown 6 inches high, the most 
effective plan is to run a roller over the whole field; the young plants will 
be broken down and the caterpillars crushed, but no appreciable injury 
is done to the crop, as the plants very rapidly recover. Mr. Cameron 
informs me that visitations of caterpillars have only occurred twice in twenty 
years; 

During the whole growing season it should be the aim of the farmer 
to keep the soil constantly stirred so as to conserve every particle of mois¬ 
ture that possibly can ibe rendered available for the crop. Any of the 
light cultivators or scarifiers are suitable for this purpose. Special ones, 
made for the maize crop, are arranged to work two of the rows at the 
same time, the machines being made to straddle the line of plants in the 
centre. Two inches deep is the best average depth to cultivate, but this 
must be regulated to a large extent by the condition of the surface. When 
a heavy rain has fallen the surface should be worked as soon as it will bear 
the weight of horses. It is the caking of the surface which we particularly 
wish to obviate, and in order that this may be effectively done it is most 
important to work the ground as early as possible after the rain. As the 
plants increase in height, a little of the soil may be turned towards the 
roots. As the maize not only sends its roots down deep, but is also 
to a great extent a surface feeder, it is necessary to be careful not to work 
the soil too deep, for fear of destroying a large percentage of the surface 
roots. When the crop is planted in check rows, the field is worked 
first in one direction and then at right angles, so that in this way every 
particle of the soil receives a proper amount of attention. The growth of 
weeds is injurious in two wa^ys: they not only rob the soil of nutriment, but 
they also absorb a large amount of moisture which otherwise would be avail¬ 
able for the maize. No definite directions can be given for the time which 
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should elapse between successive 'workings of the surface. The condition 
of the ground is the most important guide. So long as it is clean and 
finely pulverized, there is no need to '\vork it, but as soon as a shower of 
rain falls and the slightest crust is formed, this should be at once broken 
up. As long as horses are able to travel between the rows, the workings 
should be continued. It is found, both by experiment and by experience, 
that two or three inches of loose soil on the surface of any area form the 
most effective means which it is practicable to use to reduce evaporation 
to the least amount. 


Disposal of the Crop. 

As the crop is reaching the ripening stage, the farmer must make up 
his mind as to the use to which it will be put. If it be decided to use any 
part of it for ensilage, the right time to cut it is when the kernels have 
passed the milky stage and are beginning to glaze. It is found at this 
period the maize not only makes the best ensilage, but you secure the 
greatest weight of the crop and the greatest possible amount of nutriment. 
The degree of succulence of the stem is such that the whole mass of 
ensilage is able to absorb its own juice, while at the same time it ■ does not 
become mouldy through being too dr^n The grain is yellow or a light red 
in colour, and while a few of the lower leaves on the stalk may be^ 
withered, the amount of nutriment which is thus lost is very small, and the 
dry leaves serve to absorb some of the surplus moisture of the stem. As 
already stated, first-class ensilage can only be made when the material is 
chaffed or shredded, but in the absence of the necessary machinery fairly 
good maize ensilage may be made in the stack, although in this case there 
is considerable wmste on the outside. The best plan is to excavate a 
round pit five or six feet deep and slab up the sides for the same distance, 
using the stuff which has been throwm out of the pit to strengthen the 
outside of the upper part of the wall. Provided the sides are kept fairly 
smooth, very good ensilage may be made in a pit lo or 12 feet deep. As 
the successive bundles are carted in they should be deposited so that the 
heads and the butts fit into one another. The sheaves should 

be placed lengthwise against the w^all, the reverse way to build¬ 

ing a stack, and as the filling takes place every effort should 
be made to thoroughly consolidate the mass. There is no 

better plan than to lower a horse into the pit and keep him trampling 

on the material until the pit is full. As considerable shrinkage is certain 
to take place, the maize should be carried up three or four feet above the 
top of the wall, and after a day or two slabs, earth, or stones to the depth 
of 18 inches or 3 feet should be piled on the top, so as to put on as much 
pressure as possible. Full details with regard to the construction of silos 
for filling with chaffed ensilage have already. appeared in the Journal for 
January, 1905, and may be had on application to the Department. It may 
be briefly said that by chaffing the material it is possible to exclude every 
particle of air, and by making the silos at least 20 feet in depth from top 
to bottom no extra pressure is required on the top, although, of course, if it 
is practicable to put any weight 00 the top of the silage the amount of 
loss wfill be thus further reduced. Maize silage is one of the best' feeds' 
for all classes of live stock; it is almost indispensable to the dairyman; ;it 
gives excellent returns for fattening cattle during the dry summer; it has 
been successfully used for sheep, particularly for ewes, both before and 
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after lambing; and there is an increasing number of advocates for its use 
as a regular part of the dietary, of the horse. 

In. harvesting the crop for grain it is usual to have the work of gather¬ 
ing the cobs carried out by piece--work, the usual price being 4d. per bag. 
The stems are bent down, the cobs twisted oh', and thrown together in 
small heaps, and are then filled into ordinary corn sacks. As a general 
rule two full sacks of cobs produce one sack of shelled corn. The cobs are 
carted in to the farmstead and are then emptied into cribs. The cribs are 
constructed wdth a frame-w^ork of saplings, the wails being made of wire¬ 
netting. They are usually 7 feet in width and of any length required. A 
rough flooring of slabs keeps the cobs off the damp ground, while the roof 
is made of bark, palings, or galvanized iron. The amount of rain which 
soaks into the cobs through the drift against the sides does no appreciable 
damage, \vhile it is found that the air is able easily to pass through the 
thickness of 7 feet, and so bring about the complete drying of the crop. 
The cribs are often 15 or 18 feet in height, and many ingenious devices are 
s-een to raise the sacks of cobs to the top and automatically empty them 
into the crib. For a small crop a small hand-sheller is used, but in maize 
districts shelling is done with a portable engine and pl^nt in the same way 
as ordinary grain is threshed. In the old days, the usual plan was to 
spread the cobs in a layer one or two feet thick over the floor of a large 
barn, but experience shows that the crib gives equally good results with 
much less labour. 


JOURNAL OF AGRICULTURE. 

NOTICE TO SUBSOEIBEES. 

From ^his issue the price of the Journal, including postage, will be 
Three shillings per annum. 

Renewals at old rates will, however, be received up to the 31st July 
from such subscribers as have already been notified that their subscriptions 
are due. 
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Eainfall in "Victoria* 

Month of Mat, 1905. 


Bg F. Baracchi, Government A&tronomer. 


Areas, 

* Actual Average 
Rainfall recorded in 
each Area in 

May, 1905. 

Averajre Rainfall for 
each Area for 
the Month of IRay, 
based on all previous 
Years of Record. 

Maximum Fall 
recorded within each Area 
during filay, 1905. 




inches. 

inches. 

inches, 

A. 



1*50 

1*32 

2*23 at Berriwillock 

B 



1*60 

1*93 

2*04 n Dimboola 

C 



3*67 

2-62 

5*39 n Panmure 

D 



3-99 

:<-20 

4*94 rr Rivernook, Princetowii 

E 



1*71 

1*77 

2*23 n Nathalia 

F 



2-4S 

2*55 

2*91 rt Benalla 

Ri 



2-66 

2 93 ^ 

2*95 rt Murcliison 



-»< 

3*52 

3*69 ’ 

4*25 w Beechwortii 

a 



2*39 

2*55 

3*5S ti Kynetoii 

H 



3*5,3 

3*17 

3*85 if Baylesforcl 

I 

... 


3*00 

2*29 

3*68 if Skipton 

IT 



3*98 

3*16 

4*93 n Danclenong 



... 

4*32 

3*91 

5*34 n Omeo 

L 



3*69 

2*06 

4*30 rr Cunninghame 

M 




4*14 

8 *86 rt Gabo 


SUBDIVISIONAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTION OF RAINFALL. 

A. North-west—Mallee country, including the counties of Millewa, Taila, Weeah, 

and Karkarooc. 

B. Central West—Including the counties of Lowan and Borung. 

C. Western Districts—Including the counties of FoUett, Dundas, western half of 

Ripon and Hampden. 

D. South-western Districts and West Coast—Including the counties of Normanby, 

Villiers, Heytesbury, and Polwarth, 

E. Northern Country—Including the counties of Tatchera and Gunbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Fi. Central North—Including the county of Anglesey, the west and northern parts of 
the county of Delatite, the extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

F2. Upper Murray—Districts from Wodonga to Towong. 

G. Central Districts North of Dividing Ranges—Including counties of Talbot and 

Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the county of Rodney. 

H. Central Highlands and Ranges from Ararat to Kilmore. 

I. South Central Districts on the west and north side of Port Phillip Bay—Includ¬ 

ing the counties of Grant, Grenville, and Bourke, and the eastern parts of 
the counties of Plampden and Ripon. 

Ii. South Central Districts east of Port Phillip Bay, &c.—Including the counties of 
Momington and Evelyn. 

K. Regions of Heaviest Rainfall—Including all the mountainous Eastern Districts, 

and South Gippsland. 

L. South-eastern Districts—Gippsland, and counties on the New South Wales Border. 
'M.' 'Extreme East Coast. 
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STATISTICS. 


. PERISHABLE AND EROZEN PRODUCE. 

Exports for the Month op May, 1905 , and 1904 respectively. 




May. 

Description of Produce. 

— 

---- 



1906. 

1904. 

Butter 

lbs. 

630,100 

986,124 

Cheese 

... /f 

60,240 

77,760 

Milk and Cream 

... cases 

740 

1,031 

Ham and Bacon 

lbs. 

97,200 

123,600 

Poultry 

head 

2,970 

1,380 

Eggs... 

... dozen 

3,360 

1,500 

Rabbits and Hares 

... pairs 

440,364 

206,132 

Mutton and Lauib 

carcasses 

2,051 

699 

Beef ... 

.. .quarters 

683 ; 

361 

Veal... 

carcasses 

325 

145 

Pork. 

ff i 

94 

80 

Fruit 

... cases 

3,269 

2,287 

If Pulp 

... n 

52 

494 


E. OROWE. 


Exports for Eleven Months, 1904-5 and 1903-4 respectively. 


Description of Produce. 

1904-5. 

1903-4. 

Butter 

lbs. 

35,501,536 

32,108,152 

Cheese 

... // 

1,024,200 , 

848,490 

Milk and Cream 

cases 

9,908 

11,186 

Ham and Bacon 

... lbs. 1 

1,479,440 

1,061,160 

Poultry 

head 

43,078 

43,332 

Eggs 

... dozen 

44,612 

396,051 

19,542 

Mutton and Lamb 

carcasses 

I 173,844 

Beef 

...quarters 

' 3,127 

7,366 

Veal 

carcasses 

15,471 

4,539 

Pork 

... ft 

1,366 

1,364 

Rabbits and Hares 

pairs 

4,487,988 

2,086,802 

Fruit 

cases 

114,944 

1 85,213 

72,563 

ff Pulp ... 

... ft 

10,662 

1 


R. CROWE. 
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Deuveeies feom the Government Cool Stores for the Month op 

MaTj 1905 , AND 1904 BESPECTIYELY, 




May. 


Description of Produce. 

— 





1005. 

1904. 


Butter 

... lbs. 

121,072 

175,728 


Cheese 

... ti 

3,519 

23,200 


Milk and Cream 

... cases 

276 

875 


Eggs... 

... dozen 

30,796 

11,342 


Poultry 

head 

753 

22,695 


Rabbits and Hares 

pairs 

243,426 

183,764 


Mutton and Lamb 

carcasses 

1,451 

501 


Beef ... 

.. .quarters 

320 

20 


Veal ... 

carcasses 

28 

9 


Pork- 

... /f 

38 

69 


Fruit 

... cases 


54 


Sundries 

... lbs. 

2i9l7 

20,292 



K CKOWE. 


Arrivals in Melboitrne oe Bftter and Butter ex Cream in Tons net, from the 
Different Districts of the State for the last 13 months, as compared with the 
previous corresponding Months. 


! 

Total. 

K. Eastern. 

Northern. 

Gippsland, 

w. &s. 

Western. 


1904. 

1903. 

1904. 

1903. 

1904. 

1903. 

19W. 

1903. 

1904. 

1903. 

May 

9S0 

714 

119 

137 

29 

14 

400 

354 

316 

209 

June 

680'| 

595* 

1054 

ns 

29 

131 

239 

213 

22*'* 

251 

Juiy 

527| 

56ll 

111 

106 

53 

16| 

134^ 

179 

229 

260 

Auj^st ,. 

1,063| 

641 

300 

163 

152^ 

33 

1704 

122 

440.1 

323 

Septembet' ^ 

I. 594 I 

i,m. 

509 

3231 

2*72 

87|‘ 

427^ 

317 

386 

500 

October .. 

2,954 

2,122 

782 

439 

392 

174 

S07 

097 

2,023 

812 

NcTOmber 

4,07t 

2,750 

926^ 

622 

4S0 

201 

1,357 

943 

1,3154 

984 

December 

S,594 

2,756 

705 

528 

334 

194 

1,356 

1,020 

1,109 

1,008 


1905. 

1904. 

1905. 

1904. 

1905. 

1904. 

1905. 

1904. 

1905. 

1904. 

Jammry., 

2,549 

2,220 

490 

403 

223 

150 

1,072 

917 

764 

750 

February 

1,559 

2,047 

237-^ 

407 i 

109J 

170 

776 

844 

436 

620 

March ■.. 

1,205 

2,0^33 

133 

316 

81 

156 

605 

938 

326 

623 

April 

709 

1,167 

61 

156 

35^ 

77 

412 

me 

2014 

354' 

May 

742i 

930 

1214 i 

119 

52 

20 

348 

400 

221 

310 


R. OEOWE, 

Sujyerintendent oj MxportSn 
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Fruits, Plants, and Bulbs. 

Exports to Australian States and New Zealand, Inspected during the months of 

May, 1905. 


Casks 

Certificates 

Fruit. 

OR Packages 
Inspected. 

Given. 

Apples 

1,007 

46 

Bananas ... 

550 

114 

Citrons 

1 

1 

Cucumbers 

17 

8 

Grapes 

293 

51 

Lemons ... 

1,177 

93 

Melons ... ... ... i 

30 

16 

Oranges ... 

429 

86 

Passion Fruit ... ... ' 

32 

21 

Peaches ... ... ... 1 

225 

15 

Pears 

304 

59 

Persimmons 

4 

2 

Pineapples 

133 . 

62 

Pomegranate 

5 

5 

Quinces ... 

91 

14 

Tomatoes... 

38 

16 

Total Cases Fruit 

! 4,336 

1 -^5 

609 

Plants ... 

14 

Totals 

1 4,361 

623 


Expobts of Fruit beyond the Australian Commonwealth and Kew Zealand for season 

1905 (to 31st May, only). 


Destination. 

Apples. 

Pears. 

Totals. 


Gases. 

Cases. 

Cases. 

United Kingdom 

44,092 

2,667 

46,759 

Germany ... 

4,841 

13 

4,854 

South Africa 

1,675 


1,675 

India 

1,334* 


1,334 

Java 

434 

42 

476 

Briti sh Columbia 

457 


i 457 

Malay Peninsula 

450 

’ 4 

I 454 

Belgium 

300 i 


1 300 

United States, America 

20 I 


i 20 

China' ... ... ... 

,5 i 


i 5 

Totals 

53,608 

1 2,726' 

i 

56,334 


* Including: 4 Barrels. 


J. a TURHEE, 
Inspector Vegetation Diseases Acts^ 

pro CHAS. FRENCH, 

Government Entomologist. 
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PUBLICATIONS ISSUED BY THE DEPARTMENT. 

FOR FREE DISTRIBUTION. 

Applications to be forwarded to the Secretary for Agriculture^ Melbourne. 

Bulletins Reprinted from the Journal, 

No. 2. Treatment of Vintage by Diffusion. By Pierre Andrieu (Trans¬ 
lated from the French by R. Dubois and W, P. Wilkinson). 

No. 6. Co-operative Forage Experiments in Southern Victoria. By 
F. J. Howell, Ph. D. 

No. 7. Field Experiments of the Past Year by the Chemical Branch. 
By F. J. Howell, Ph. D. 

No. 9. Take-all and White-heads in Wheat. By D. McAlpine. 

No. 13. Field Experiments in Manuring, 1903-4. By F. J. Howell, Ph. D. 
No. 17. Black Spot of the Apple; together with Spraying for Fungus 
Diseases. By D. McAlpine. 

No. 18, A Survey of the Work and Progress of the Victorian Agricultural 
Department. By S. Williamson Wallace. 

No. 19. Annud Report on the Work of the Chemical Branch, 1903-4. By 
F. J. Howell, Ph. D. 

No. 20. Milk Fever and other Calving Troubles. By J. R. Weir. 

No. 21. Anthrax. By J. R. Weir. 

No. 22. The Clarification and Limpidity of White Wines, By J. Laborde. 

(Translated from the French by M. d’A. Burney.) 

No. 23. Modern Silage Methods. By T. Cherry, M.B., M.S. 

No. 24. Canadian Cheddar Cheese-making. By J. G. McMillan, N.D.D. 
No. 25. Wheat: Increasing the Average Yield per Acre. Bv T. Cherry, 
M.D., M.S., D. McAlpine, G. Pagan, and the Agricultural 
Editor of The Leader, 

Guides to Growers. 

No. 49. Codiin Moth Experiments. By C. French. 

No. 50. Flax and Linseed Industry. By J. Knight. 


FOR SALE. 

Applications, accompanied by Postal Note covering price and postage, 
to be forwarded to the Government Printer, Melbourne. 

Destructive Insects of Victoria, Parts’ I., II., Ill- By C. French. 2s. 6d. 

each. Postage—Parts I. and II., 4d. each; Part III., 5d. 

Fungus' 'Diseases of Citrus Trees in Australia. By D. McAlpine. 2S. 
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THE AUSTRALIAN HORSE. 

By /. E. Wetr^ Chief hisfector of Stock. 

II,-LIGHT BBEEDS. 

Glancing back over the names of some cf the stallions whose blood is 
diffused in various degrees through the light horses of this State, one is 
struck with the fact that such speed makers must have left some strain of 
such in their stock. Nor was speed the only essential quality possessed by 
those old champions; in a greater or lesser degree, endurance, stamina, and 
staying power were also present, as proven by their contests on the turf. 
Take, for instance^ a few only of the many whose names are linked in¬ 
separably with our light horses, and we find the blood of such sires as 
Stockwell, Touchstone, Fisherman, Whalebone, Ace of Clubs Whisker, 
Cardinal Wiseman, Snowdon, Panic, King Alfred, Fryingpan, Padlock, 
Glorious, Lochiel, Musket, Pilgrim’s Progress, Tradition, Hova, The 
Admiral, Chester, Malua, The Barb, Glencoe, Tim Whiffler, S%viveller, 
and many others of equal notoriety, and whose names are legion. Any 
impartial observer, however slightly acquainted with the performances of 
such champions, would be at once struck with the fact that the stock from 
them must be possessed of at least some of their properties, whether it be 
of speed or staying powers, ^ and that the country in which such horses were 
at the stud must have benefited by them. It is not the intention of the 
writer of this paper to enter into a controversy relative to the special merits 
of any one of these animals, or to judge of their demerits from the point 
of view of their capabilities asj thoroughbreds or racehorses, but to :ask our 
readers to calmly and impartially review their feats on the various fields 
upon which they put up their records, and ask themsehes, Should not their 
descendants, if not racehorses, as ail cannot be, tend to improve most 
materially our light horses? 

As a matter of fact, all mares cannot be stinted by such animals for 
many reasons, among others that of cost, but the descendants of such 
animals from good dams scattered throughout the State must tend to improve 
the quality of our light horses, by imparting action, form, endurance, or 
other marked conditions of quality to their stock. The several blendings by 
this diffusion of blood, exhibited sooner or later, according to the quality of 
the mares from which they spring, the characteristic of the stallion. ^ In the 
case of some sires this became very pronounced, notably so, those strains with 
Panic and Snowdon blood, well to the front. But "with breeding light 
horses, owners have too often sought to produce racehdrses only. Every 
nondescript mare that was sent to a good horse was expected to throw 
such an animal. Too often the progeny thus derived proved a failure, and 
when a colt, instead of being castrated, it was put to the^ stud. To such 
a failure, because his services cost but little, its owner’s neighbours in their 
turn sent their mares, and the progeny in many cases were subjected to the 
same test as the sire, viz., the turf first, and the stud afterwards, and their 
stock afterwards to similar conditions. , The reason was, in the first case, 
the lineage from which he sprang on the sire’s side, the dam being forgotten 
or unheeded.' With such a condition of affairs it is not to be wondered that 
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the quality of the stock suffered a decadence for some time, and this, coupled 
with the low prices prevailing, caused many owners to direct their attention 
to more profitable pursuits. Needless to say, many breeders of good ser¬ 
viceable light animals did not allow themselves to be led in adopting such 
tactics, but made it their aim to breed an animal which would be capable of 
doing good work and at the same time command a fair price, though only 
too often much below the actual value of the animal. The yearly drain on 
our light horses for the Indian market, as cavalry and remounts for artillery,, 
and also for private use, augmented by the demand for light horses during 
the South African war, has tended to cause a dearth of mares from which 
to produce suitable stock when mated with thoroughbred stallions. 

This is to be regretted, as a reference to the report of the Horse and 
Mule Breeding Commission, India, 1900-01,^’ shows its effects are likeiv to> 
be far-reaching. On page 6 of this report it is stated the following com¬ 
munication was received by the Commission from the principal shippers of 
horses to India:—have the honour to place before you our views 
regarding the horse-breeding of Australia. In our opinion it is deteriora¬ 
ting, due to the use of inferior stallions, and exporting most of the best 
mares, breeders being tempted to sell on account of the high prices given for 
Indian remounts. We think it would be beneficial to the industry if you 
were to advise the Australian Governments to put a heavy tax on stallions, 
and limit the exportation of mares suitable for breeding.’’ Again, to 
show the importance of the upkeep of suitable animals, not only in this 
State but throughout Australia, on page 8 of the above report, under the 
heading of Reserve,” it is stated:—Australia is the country from which 
the horse supply must be supplemented.” 


The Hackney* 

A great deal of controversy is always taking place regarding the present 
quality of our horses suitable for hacks. All buyers know the difficulty 
there is experienced in obtaining such animals, and this should not be in a 
country possessing, as Victoria does, so much land available for breeding 
the very best of horses. Many persons remark that the Indian buyers have 
cleared, and do clear, the place of all the sound animals, and no doubt 
they are responsible for this to a very great extent, but on the other hand 
Victoria ought to be able to keep up the supply, and with profit to the 
breeders. I haw taken particular notice of this subject for several years, 
and am satisfied that the main cause of the quality of so many of our horses 
being deficient is to be found in the fact that a great many breeders did not 
consider the necessity of providing their stallions with suitable mares. The 
stallions themselves are in very many cases all that could be desired, and 
with first-class pedigrees—strong, stout, well-built, good-boned thorough¬ 
breds. But to breed a hack you must mate the sire with a picked mare. 
For instance, get sound, active, strong mares, say 15I to 16 hands, good 
movers, nice clean heads decently placed, placed on good lengthy, strong 
necks, mares able to trot along wnth a spring cart, and themselves having 
some strain of blood in their veins—for choice, on the side of the sire. 
Then, with a little luck, hacks of a proper standard should be the result, 
albeit that the country upon which they are bred is good horse country, a© 
iia.l£ the breeding, and a good big half too, goes down the throat of the 
young stock during the early years of their lives. Several years ago, when 
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the ’Bus Company was running at its full strength, many mares of the class 
.alluded to were owned' by them. 

If a breeder possesses an active, sound plough mare, not too heavy 
{always, be it understood, that she is good about the head and neck), and 
cross her with a picked thoroughbred stallion, and in the event of the 
progeny being a filly, in due time put that filly to another picked thorough¬ 
bred Arab or Welsh pony stallion, the foarthen produced should make 
a good class hackney. But putting the. best of sires to mares without bone 
■or substance will not produce a hack. You cannot reverse the order of' 
things and breed from the blood mare by the draught stallion, as in that 
case not only are you liable to excessive mortality in foaling, but the pro¬ 
geny invariably carry the heavy head, shorter neck, and thick withers of the 
sire, all of which are dead against the points of a hack. 

Again quoting from the report already alluded to, and to emphasize the 
necessity of pure bred sires, whether thoroughbred or Arab, on page 16, it 
is stated, alluding to so-called roadster and hackney stallions:—“Incal¬ 
culable harm has been done by the introduction of hackney stallions (m the 
term hackney is included Norfolk trotter, under which designation some of 
the coarsest and worst stallions wmre sent to India). The type of horse 
of this class received from England has been inferior and coarse. It was 
claimed by the advocates of the hackney sires that they would give room 
and increase the bone of the country bred; though the cross may have 
resulted in room, the bone has deteriorated both in size and quality. Up 
to eighteen months the progeny grow shapely, but from that age to three 
years old they begin to throw out all the bad points of their sires in an 
intensified form—soft, enlarged joints, straight and heavy shoulders, great 
•want of bone, and generally coarse appearance.” It should therefore be 
the aim of breeders to avoid this type of sire; he is but a composite animal 
in so far as breeding is concerned, and howera well he may look himself, 
his stock are uniformly failures. Therefore in the selection of the sire to 
mate and nick in with the type of mare from which most of our best artil¬ 
lery and remount horses must necessarily come—viz,, the active draught 
type—^it is essential that the services of the thoroughbred or Arab must 
be brought into requisition. The first cross from such an animal should 
produce a gun horse, and the second with the same type of sire, a superior 
class of hackney, brougham, or cavalry remount. 

To improve the bone of stock from weedy or inferior light mares, and 
impart substance and room, the type known as the Welsh pony might with 
advantage be used. These should tend to produce stout cobby animals, 
■suitable for hack, sulky, or phaeton work, which would be readily saleable 
at remunerative prices. 

Another type of animal which is attracting considerable attention, not 
only in this State, but throughout the Commonwealth and New Zealand, is 
the American trotting horse. This is a thoroughbred in reality, in which 
the one pace has been studied through pcceeding generations, 'and every 
effort has been strained to produce an animal which shall excel in trotting. 
Breeders have succeeded to such extent, that some of the record times put 
up by them compare so favorably and approach so near that of the race¬ 
horse that they seem almost mythical. Beauty of form has been preserved 
in this type of horse, which should nick in admirably with the better class 
•of mare to produce a first-class ‘animal. 
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Wiiat to Breed, 

With the increased value of land, and the denser settlement of the State,, 
horsebreeding cannot any longer be carried on on the same lines as formerly,, 
as large tracts of country cannot now be spared to graze comparatively few 
animals. This being the case, it is expedient that breeders should endeavour 
to produce an animal, which, while competent to perform any work re¬ 
quired, will at the same time, should they be desirous of disposing of it, 
command a remunerative price. Economy should be studied in this, the 
one animal taking as much to feed as the other, and the same care required 
during its early life, and until broken in. It behoves owners therefore to- 
exercise their judgment (i) in having serviceable, useful mares, be they 
draught or hackney; (3) in the selection of a sire which will nick in and 
mate with such mares, so that the stock shall be a valuable asset, and not 
a drug on the market The improvement of their stock should be their per¬ 
sistent endeavour, and, as charity begins at home, they should not send 
their mares.tc> inferior stallions, either because their services are cheap or 
the property of a friend or neighbour. The expenditure of a little more 
money, or possibly sending their animal a little further from home, would 
allow of their procuring the services of a good stallion, as they are fairly 
well scattered throughout the State, and there are very few districts in which 
the services of a good animal cannot be procured at a reasonable rate. These 
animals cost their owners a lot of money, certain risks have to be faced, and 
it is only reasonable to expect they should receive fair recompense for the 
expenditure involved. 


Indian Eemonnts. 

Railways, motor-cars, bicycles, and other modern methods of locomotion 
having throughout the State lessened the demand for light horses, and the 
market for a surplus being India, it is to the interest of owners to cater 
for the requirements of that country. Such being the case, it is \vell to 
inform our readers what the principal types of animal are necessary to fill 
the bill of requirements. First, attention should be paid to what are re¬ 
quired for Army purposes. These comprise— {a) animals suitable for horse 
and field artillery, and cavalry horses. The former class to be of a stouter 
type than the latter, as their province is essentially draught; but from the 
activity of movement required, heavy horses are unsuitable. From the 
report already alluded to, on page 4, it is stated:—^'The Commission 
suggests that Australian breeders should be encouraged in future to breed 
the majority of the horses for the Indian market, as far as possible of one 
type—the weight-carrying hunter, of sufficient blood and undeniable sub* 
stance, i*,nd of height from 14.2 to 15.i. It is not intended to lay it down 
that suitable horses of 15.2 should be refused, but as 'a general standard a 
height of 14.2 to 15.i should be accepted for all horses. This type of 
horse should be; defined as being specially strong in the follo^dng points:— 
Sufficient quality; balance, which can only result from a sufficiently true 
general conformation ; depth of girth, and roundness and depth of back 
ribs; shortness of back; absolute straightness in foie legs as observed from 
the front, including the column of leg and its extremities to the foot itself \ 
action decided and true all round.^^ We are in a position to reproduce 
illustrations from above report of the class of animal required, and found 
suitable for the work of the Indian Army. 
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A good ^ demand also exists in that country for smart, active, clean- 
umbed ponies, but they must possess quality in a pre-eminent degree, as 
long prices will not stop prospective purchasers, but in return they demand 
quality, and, being prepared to pay for it, are entitled to it. It* is within 
■the power of Australian breeders to supply the class of animal asked for, if 
they will. The country favours the development of such an animal, and- 
bieeders should exercise their judgment in the selection of sire and dam 
calculated to produce what is wanted. 

Type of Sire, 

Here again we are fortunate in being able to reproduce an illustra¬ 
tion of the type of thoroughbred favoured by the Commission, and 
the original of which appears in their report. This animal is at the stud 
on one of the Government farms used for horse-breeding in India, and our 
readers pan readily detect how well calculated such a class of anim’al would 
be to nick in with the class of mares to which attention has been drawn. 
But in the selection of a sire to mate with such dams, it would be well 
perhaps to draw breeders’ attention to a' few points to be avoided, such as 
constitutional defects, whether of limb, barrel, or of form; e.g., ungainly 
head, long neck, drooping narrow hindquarters, legginess, misshapen hock, 
shallow back ribs, fore limbs standing too far under, weak pasterns, long 
and necessarily weak couplings at the loins. Never mind wdiat strain of 
blood an animal having any of these defects is supposed to possess, he is 
not one fit to use as a sire, and should have been castrated, as his services 
would be dear if had for nothing. That the absolutely perfect animal is 
well nigh non-existent is an acknowledged fact; but it is advisable when 
selecting a sire to choose one possessing the fewest faults. Such a one 
should stand well up in front on sound legs, with evenly turned hind¬ 
quarters, giving the animal a well-balanced appearance; possess roomy 
chest, well-set sloping shoulder, short barrel, well and closely-knit by deep 
hind ribs and short coupling to hind quarters, which in turn should be 
well and squarely set; good nostrils; eyes on neatly-shaped and well-set 
head should not escape attention. The former, it must be remembered,, are 
channels through which inspiration and respiration are performed, and con¬ 
sequently should be roomy. To the latter more attention should be paid 
than is generally done, and many an otherwise good animal, through defects 
of vision, becomes not only a nuisance, but a positive source of danger, 
whether as a hunter, hack, or for driving purposes. The Indian climate 
is much more trying to the constitution of the horse than that of Australia, 
a fact of which Indian horse judges are well aware, and they therefore 
subject animals before purchase foi? the Army to most searching examina¬ 
tion for visual defects. The neatly-formed head should be linked with 
the well-rounded barrel by a neck of graceful proportions and fair length, 
50 that it may present an arched appearance when the animal is holding 
up its head. 

So far attention has been directed only to the thoroughbred stallion 
which should serve to form the first cross with the draught mare of the class 
already described. With the mare the produce of this cross, again crossed 
with the Arab stallion, the. foal should prove an animal capable of doing 
any amount of work up to weight carrying and command a high price, Qn 
the point of utility of desert-born Arab stallions, on page 18 of the report 
the following recommendation occurs:—^‘The majority of Imperial 
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staiiions should be thoroughbred English or Australian, the rest being 
Arabs of true desert type.” A reproduction of an illustration of the type of 
such an animal at the stud in India is given. The diffusion of Arab blood 
with the crossi specified of thoroughbred stallion and clean-limbed, active- 
draught mare would tend to correct any grossness, and render the contour 
graceful, while keeping down legginess. Through the courtesy of Mr. A. J.. 
Fisken, LaP^ Estate, Yendon, I am enabled to offer a reproduction 

of his desert-born Arab stallion,*'^Desert Born,^^ which, in addition to being, 
awarded first and champion prize at the last exhibition of the Royal Agri¬ 
cultural Society, Melbourne, has been successful in being placed first in the 
Arab and open sections of the Bacchus Marsh, Ballarat, Geelong, Horsham,. 
Ballan, and Bendigo Agricultural Societies’ Shows no less than fifteen times, 
during the past four years. He is a dark bay, with black points, and stands 
13.3 in height. Reference to the illustration will show he is possessed of 
abundance of bone and substance, while he presents every indication of 
quality in all respects. Prior to his being shipped from fndia, where he 
had won many races previously, he carried 13 stone 2 lbs. to victory over 
a course well nigh a mile in length against first-class company, in good time. 
The wisdom of securing such an animal is evidenced by the fact that his 
services are in strong demand throughout the district in which he is at the 
stud, and his stock have been successful against large fields in the show 
ring where exhibited. No doubt there are several other Arab stallions at 
the stud in various portions of the State, whose value is equally appre¬ 
ciated-and patronized by breeders in their respective districts. 

In addition to the already described purpose for which such a stallion is 
valuable, he should.beget good ponies—those suitable for polo work—from 
the lighter kinds of mares; while from the stouter class, those suited for 
w^eight-carrying or fashionable animals for driving purposes. Direct with 
a clean-limbed, active draught mare, a stout cob, wdth plenty of action, 
should be the outcome, if there still remains any truth.in the adage, " Like 
should at least beget like.” 

In* reference to the Arab stallion, it must be born in mind the desert-born 
Arab is the type specified ; and, quoting again from the report to which 
allusion has so frequently been made, we find, in connexion with some of 
the so-called Arab stallions in the Imperiahstuds in India:—" Of the so- 
called Arabs, two-thirds are not Arabs of the desert at all, and, whatever 
may be their merits as horses, they have very little Arab type, and are un- 
soited for Indian breeding.” Now, if they are no use in India, how can 
they be expected to prove of much use in Australia, and consequently should 
be relegated as composite and nondescript, and not worthy of consideration. 
The desert-born Arab is intrinsically and essentially as much a pure bred 
as the thoroughbred, hence it is that his lineage asserts itself in such a 
marked degree in the stock got by him. In the hope that the perusal of 
this paper may induce breeders to exercise every possible care in the selection 
of sires, from which they are to add nof only to the national wealth of the 
SMe, but to thek individual gain, I shall now conclude, feeling convinced* 
that there will be ample discernment on their part to know there was suffi¬ 
cient re^ason for its issue. 







TYPE OF THOROUGHBRED AUSTRALIAN STALLION 

by “Swiveller” ; dam, “The Gem.*' Brown Australian Horse, 9 years H 
Girth, 69 in. Shank, 8 in. 


TYPE OF HORSE FOR CAVALRY. 

No. 29S1. Brown Australian Oeldinj^. 8 years. 15-3. 













TYPE OF HORSE FOR HORSE ARTILLERY. 

Ko ,S342. Bay Australian Gelding'. Ag-e, G years. Heig-ht, 15.2 Weight. l,iyG lbs. * 


TYPE OF HORSE FOR FIELD ARTILLERY. 

No. 3810. Bay Australian Gelding’. 6 years Height, 15.1. Girth, 70^ in. Shank, 7i in. Weight, 1,066 lbs. 












TYPE OF ARAB STALLION REQUIRED. 

Sahil).’*—Bcmght under ovde -s of Government; of Bombay by Superintendent C.V.D., Bombay. 
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THE AUSTRALIAN HORSE TRADE. 

The following letter recently addressed to the Hon. the Prime Minister 
by Colonel Good, Director-General of the Indian Army Remount Depart¬ 
ment, is of interest to horse breeders: — 

“ The Government of India, through the Director-General of Remounts, 
takes from 2,000 to 3,000 horses annually for army purposes (last year 
4,000) at £^s per head, landed and approved in India. The horses 
brought over for this purpose are nearly all unbroken. These horses are 
mainly horse and field artillery class, with more or less cavalry from time 
to time. These artillery classes are the pick of the horses of that type 
bred in Australia, and, unfortunately, the class is decreasing rapidly. 

I would not have bothered you wdth this subject were the matter 
not entering into an acute stage, but horses of the class required are now 
■so scarce that they realize prices at wRich our shippers will not be able to 
continue the trade, and I have this seasori had to import horses for army 
purposes from North America, Argentina, and Hungary, in order to see 
how^ these horses do iit India, and thus be able to turn elsewhere at once 
for remounts should Australia fail us. It would be a matter of the deepest 
regret should I have to do so, for, as we stand, I believe that no other 
■army in the wwld is horsed as w'ell as His Majestyarmy in India is 
mth our Australian horses, and I smcerely trust that the supply may 
continue. I have talked the matter over with Mr. Campbell (Director q£ 
Agriculture for New South Wales), and with the Hon. Mr. Swinburne 
{Minister for Agriculture in Victoria), and they both agree that some 
step should be taken immediately to mend matters. I trust, however, 
that the subject may receive your assistance, for whatever is done should 
be done quickly, or the trade will be lost to Australia. 

As regards the decrease of the class of horse we require, this is in 
no way owing to the purchases of* horses made for South Africa, Germany, 
and Japan, as these horses were of a very different standard, so much so 
that when the War Office proposed, when returning British cavalry regi¬ 
ments to India (sent from India to South Africa ready horsed), to send 
with them the horses on which, during th 4 process of time they had been 
remounted in South Africa, this offer was, on my representation as to the 
inferior class of horse w^e should receive, refused by the Indian Govern¬ 
ment. In addition to the Government trade, large numbers of superior 
horses are annually shipped from Australia for the private market in 
India. 

'' The difficulty now experienced in obtaining the class of horse we 
require for the army in India is, I believe (and I have made very careful 
inquiry into the matter), mainly due toi the faots — 

I. That many inferior stallions are being used- 
' ' 2. That owners have sold iffany of their best mares for export. 

The remedy, if I may be allowetl to offer an opinion, is: 

“ I. A tax on all stallions, none being allowed to cover unless passed 
by a duly qualified official ’appointed to inspect them. 
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^^2. In Government providing really good stallions—thoroughbreds, 
Clydesdales, Suffolks, and Welsh ponies—for use by breeders, 
at a nominal fee. This system obtains in all the great 
horse-breeding countries of Europe. I personally have had 
the advantage of visiting these countries for the Government 
of India and studying the systems in force. Or— 

3. In giving premiums to private individuals (as is done on 

a very small scale in England), who will stand approved 
stallions at a nominal fee for the use of breeders. 

4. Steps should be taken to prevent the best mares leaving the 

country. 

As regards 2 and 3, it may be thought that 2 might interfere with 
private enterprise. Should this be so, then 3 would meet the case should 
sufficient private owners be willing to take the matter up, on the local 
Government calling for offers to do so; but I would strongly urge that 
whatever is done be done without delay. It must also be remembered 
that in either case the whole success of the matter depends on thoroughly 
suitable men being chosen to approve or buy stallions; and stallion keepers 
should have sufficient experience to advise small breeders who own two or 
three mares which class of stallion to put to their mares. 

Australia has a record second to no country in the world for breed¬ 
ing good horses, of every class, and the trade wdth India in such horses 
brings a certain amount of money into the country (mainly to Victoria, New 
South Wales, and Queensland), for remount alone this season 180,000 
(;^45 X 4,000) having been paid by my department for Australian horses. 
In addition to this it must be remembered that a large amount of money, 
labour, &c., is employed for forage, grain, shipping, &c., for th© large 
number of horses now exported from Australia, and it would be a million 
pities that this should go elsewhere. 


ARBOREAL VEGETATION AND ITS INFLUENCE 
UPON OUR NATIONAL WELFARE. 

By /. Blackhurne, Assistant Insfecior of Forests. 

It is manifestly impossible within the limits of a short article like this 
to do full justice to the important subject I have selected. I, therefore, 
propose to confine my remarks to the principal issues involved, and will 
endeavour to prove that no country can maintain a prosperous position 
amongst nations, unless h certain proportionate area of its surface is retained 
in perpetuity under arboreal cover. Although this very vital fact is now 
fully recognised in most of the older countries of the world, it has hitherto 
excited very little interest in Victoria, But I feel assured that the dawn 
of a better day is now near at hand. Taking the mean forest areas of 
'France, Germany, Austria, Hungary, Sweden, Russia, Norway, Japan, 
India, Canada, and the United States of America, it works out that 23 per 
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cent., or nearly one-quarter, of this immense territory is under forest cover. 
The value of the timber cut yearly alone in these countries (without reckoning 
other benefits), is something enormous. , In 1890, in the United States of 
America, it reached the colossal total of ;£2oo,ooo,ooo sterling. Forests, 
therefore, are a mine of wealth, unfailing for all time, if properly managed, 
to the fortunate people who possess them. It must be noted also that 
countries enjoying a far greater and more regular rainfall, and a more tem¬ 
perate and equable climate than we do in Victoria, retain from one-third to 
one-elevenith of their surface under woodlands. We may, therefore, reason¬ 
ably assume that if our sanguine dreams about the magnificent future that 
lies before Victoria are to be realised, if she is to become great and 
powerful, a fit home for thriving millions of progressive people, such results 
cannot be attained, unless we guard wdth jealous care, wisely maintain, and 
intelligenltly conserve, the forests that the Creator has entrusted to our 
keeping for the express purpose, I firmly believe, of being used by us in a 
proper manner, for the supply of our wants, and handed down in an unim¬ 
paired state to our posterity. In a work by the late Baron Von Mueller, he 
beautifully expresses his opinion on this subject as follows:— 

I regard the forests as an heritage given to us by Nature, not for spoil 
or to devastate, but to be wisely used, reverently honored, and carefully 
maintained. I regard the forests as a gift entrusted to any of us for 
transient care during a short space of time, to be surrendered to posterity 
again, as an unimpaired property, with increased riches, and augmented 
blessings, to pass as a sacred patrimony from generation to generation.^’ 


Forest Destruction. 

How the undue effacement of forests has gradually brought ruin and 
disaster upon many powerful nations is a fact well known to every student 
of history. I may mention as instances Asia Minor, Palestine, Armenia, 
and Northern Africa, and, perhaps in a less degree, Italy, Spain, and the 
European coast region of the Mediterranean. Dr. Oswald, the great 
American writer on Forestry, asserts that the tree-felling axe has 
turned five millions of square miles of once fertile regions into deserts. It 
has cancelled our tenure of 'an earthly Paradise, and has made one-third of 
the eastern confinent an unfit abode for the human species.” Although 
much can be accomplished by scientific forestry properly directed, it is a 
lamentable fact that the damage caused in some of the countries alluded to 
by the sinful errors of the past, is to a great extent irreparable. 

What we had once in Victoria. 

Those of us who came here in the early fifties can well remember that 
in those far off days it was pleasant and fair to look upon-, a country good 
to dwell in, a veritable Australia Felix. Our rivers were then clear, 
pellucid, ever running streams with umbrageous gum trees growing upon 
their banks, our noble mountain ranges were clothed with magnificent forests, 
our gullies and fiats in the spring time were golden with colour, and odoiotis 
with the breath of the wattle (so dear to the heart of our national poet, 
Adam Lindsay Gordon). We had, therefore, at the outset of our career as 
a nation a generous assortment, and, apparently, an unlimited supply of 
forest trees of great excellence and utility at our service. 
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What have we Now? 

In a short half-century we have so misused and wasted this glorious 
patrimony that we are threatened with a shortage of supplies of the isuitable 
timber necessary for mining purposes, the upkeep and development of our 
State railways, and other public works. A shortage inevitably brings about 
a rise in prices. I do not wish to do more than slightly allude to the errors 
of the ^ past in dealing with ‘the public estate' in Victoria, although the 
exhaustion of our timber supplies is largely due to those errors. When 
selection started many years ago, by some mistaken policy, much of the 
good land eminently suitable for agricultural purposes, passed into the hands 
of the capitalist, and became big estates. Subsequent selectors were 
forced into the heavily timbered mountain ranges of Gippsland, Cape 
Otway, and other places, and forests worth many millions sterling were 
consequently destroyed. A large proportion of Gippsland is now covered 
^vdth dead trees. Steep mountain ranges, the heads of important rivers, 
and springs have not been exempted in any way from the general effacement 
of forest cover, although the fate of other countries clearly points out the 
danger into which we are drifting. Climatic changes must be brought 
about, for no sensible man can now assert that forests do not attract rainfall, 
conserve humidity, and regulate by springs the flow and permanency of our 
rivers. In a country like this, where an assured policy of irrigation must 
play an important part in national development, we cannot afford to con¬ 
tinue the folly that has been so rife in the past, and must, therefore, safe¬ 
guard the mountain forests, upon which the future of water supply so 
largely depends. 


Hopeful Views for tlie Future. 

The past being irrevocable, we can only trust futurity to bring about a 
new order of things. We are promised this session by the Hon. the 
Premier a Forest Bill, to permanently reserve and intelligently control the 
limited territory that we have now under woodlands. For many reasons, no 
good can be accomplished with forestry in Victoria until this important 
measure becomes law. Then, again, by legislative enactment, a universal 
Arbor Day can be secured for tree-planting all over the State and atone¬ 
ment thereby made in some measure for the excessive ring-barking that has 
been so prevalent for many years past. I fiave seen many paddocks in my 
travels abouf Victoria where not a single tree has been left alive to shelter 
an unfortunate beast from the bitter cold of winter, or the ardent glare and 
burning heat of the midsummer sun. Na'y, more, selectors often rin|-bark 
beautiful shade trees on public roads adjacent to their holdings, killing .in 
a few minutes the growth of scores of years, and depriving the weary 
traveller of the grateful shade so essential to his comfort in the fervid heat 
of our Australian summer.* It may, however, be argued by some people 
that you lessen the productiveness of the land by tree planting. Most 
foresters hold views diametrically opposed to this. Mr, Ellwood Cooper, 
a Californian expert, asserted some years ago that—Trees can be grown 
ip places where nothing else can be cultivated. Waste lands, and ravines 
and slopes too steep for any other useful product are the favourite seats of 
timber. It is known and proved that the three-fourths of the surface will 
prdduGe more, if protected by trees planted upon the other fourth, than the 
\yhole would without the trees, and without the protection. Consequently 
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the owner loses nothing in the productiveness of his farm, but, on the con¬ 
trary, he increases the certainty of his crops, decreases one-fourth of his 
labours, beautifies his home, improves the climate, doubles the value of his 
land, receives inspiration from the work of his own hands, elevates his own 
condition, and adds to the refinement of himself, his family, and all of his 
surroundings/’ 

* Trees, above all things, make the beauty of a country. I, therefore, 
respectfully ask every well-wisher of Victoria to sympathetically aid in, and 
support the establishment of 

A National Arbor Day. 

The present Director of Education (Mr. Frank Tate, i\LA., I.S.O.) is 
training the minds of our children in this direction. In Sw^eden the boys 
and girls of the schools are responsible for the planting of 600,000 trees 
every spring time. In America, however, the movement has reached a high 
state of development. In Pearson^s Magazine for February, 1904, it 
is stated, in allusion to centuries of forest destruction in the States, and 
attempts to remedy the same—The very nature of the task seemed so 
gigantic that efforts to mend matters were paralysed. For years no 
organization, no man would face the task of setting Nature to work again. 
But at length there arose in the State of Nebraska, where vast treeless 
plains had formerly existed, a strong, undaunted man, Julius Sterling 
Morton, born in 1832. Facing the great evil of forest destruction, he en¬ 
deavoured to arouse everywhere an interest in the work of forest regenera¬ 
tion. Great was his success after years of perseverance. The Nebraska 
State Legislature instituted an Arbor Day and offered prizes to the county 
that should plant the greatest number of trees. Other States followed 
Nebraska’s example, with the result that millions of trees now grow and 
flourish in the American continent that never would have been planted had 
it not been for Arbor Day. The custom spread to other countries—Canada, 
New Zealand, Spain, and Italy—^but it was in Nebraska where the thing 
has been done most thoroughly. Since Arbor Day was founded by Morton 
over hundred millions of trees have been set out in what is now termed 
' The Tree Planters’ State.’ Morton is now dead, but what a magnificent 
legacy he left to posterity I Well may the Nebraska people say—* Si nionu- 
mentum requiris circumsficed ” 

What a difference it would make to our welfare as a nation if tree-plant¬ 
ing were undertaken on proper lines by the owners of private estates, and 
if ring-barking could be diminished by one-fourth on areas now in the 
hands of selectors, who may ’yet have unkilled timber upon their holdings. 
Thus, by saving what timber we have left and inducing land-owners 
generally to plant trees, a great impetus would be given to the prosperity 
of the State, and our wealth added to in many unthought-of directions. 
Our cattle and sheep, sheltered from the variations of climate would keep 
in better health and condition, and consequently our meat, wool, and butter 
would be of superior quality and greatly enhanced value. Our mines, 
having supplies of cheap timber assured to them would, as a result, pay 
more in dividends. Our State railways could rely for all time bn securing 
adequate forest produce in the form of suitable and durable hardwood 
sleepers, telegraph poles, &c. The country instead of being, as it is now, in 
many places, a depressing wilderness of bare dead trees or wind-swept tree¬ 
less plains, would present a soul-refreshing picture of arboreal verdure. All 
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these good results could easily be brought about by the protection and plant¬ 
ing of trees, instead of pursuing a policy of extermination against one of 
Nature’s choicest blessings. 

I consider that a yearly sum of money should be devoted by the State 
as bonuses for tree planting, especially in dry arid districts, such Avork 
to be carried out in accordance with the instructions and under the super¬ 
vision of competent forest authorities. Details could be Avorked out by the 
officers of the Victorian State 'Forest Branch, who are qualified by their 
training to give general adAuce as to what trees to plant, and the best and 
cheapest methods of establishing shelter plantations in various portions of 
the State wfidely separated as far as regards climate and rainfall. Prefer¬ 
ence should be given as much as possible to our indigenous trees, neglected 
here, but so much esteemed in other lands. In America,, setting aside their 
general utility for the quick production of durable timber, our Eucalypts 
are valued greatly for yielding honey, essential oils, &c., to the planter. 
Now that Ave haA’^e irrigation channels largely distributed over the northern 
treeless plains of Victoria running generally in an east and Avesterly direc¬ 
tion, the northern side of such channels would make admirable sites for 
shelter plantations, and by arresting shifting sand preA'^ent the silting up of 
the Avater courses. Last but not least, unir’ersal tree planting will give 

Adequate Protection to Bird Life. 

I need hardly mention Avhat an indispensable aid birds are by their constant 
warfare against insect pests to all those who are engaged in raising the 
fruits of the earth. The inordinate destruction of forests in our.country 
has sadly *diminished the numbers of our feathered allies by doing away Avith 
their nesting places. Poisoned grain also plays havoc amongst them, and 
the Victorian boy, with pea rifle and ■ shanghai, slaughters them Avithout the 
slightest discrimination. Consequently farmers’ crops and grass are eaten 
up by locusts and caterpillars. Mice become a plague, and our young 
forests (Eucalypts) are riddled Avith Longicoms and other borers” that 
occasionally transfer their operations to our orchards, already imperilled by 
the destructive codlin moth. The balance of poAA^er in Nature has been 
disturbed, but the mischief done is not past remedy. Perhaps a Victorian 
Morton may arise and by a crusade bring about a neAV era of universal 
forest protection and systematic tree planting. Let us hope so. If such 
takes place, undoubtedly in years to come it will push us forAvard greatly 
as a nation in the path of human progress. 


SOIL BACTERIA. 

By A. A. Brown^ B.S. 

No. 2. 

[The recent iii\’'estigafcions of Cohn into the question of soil bacteria confer 
Immense l)enefits on agricultural science, and his splendid work on the subject 
has been perused and has afforded me much information in the preparation of this 
article.] 

Natural Plant Foods in the Soil. 

Since, as has already been remarked, the materials in the soil necessary 
for the nourishment of plants are limited in quantity, and since e'very 
plant that grows extracts from this store a certain amount, it therefore 
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would seem that, in the course of time, the soil of the globe would become 
exhausted of plant food, and that plants would cease to grow. But nothing 
is more evident than that this is not what has occurred under natural condi¬ 
tions. Plants have existed on the earth for countless centuries, and grow 
as vigorously now as they did in the days of remotest antiquity. 

The soil of forests and virgin country has not, so far, become exhausted 
by the perpetuation of animal and vegetable existence upon it, and it prob¬ 
ably contains as much plant food material' now as ever it did. These 
strange things are reconciled by the fact that, in the processes of nature, 
the same material can be used over and over again as food, passing from 
plant to animal and from animal to plant in endless round, this endless 
round being perpetuated by energy derived from the sun. In the soil of 
forests and virgin country there is no exhaustion going on, for, as the plants 
decay, they return to it the substances they extracted from it by their 
growth, as well as the carbon and nitrogen derived from the atmosphere. 
The animals roaming over the country store up for a season in their bodies 
a certain quantity of the produce of the soil, but when they die, it is re¬ 
stored to it, so that there is no diminution in the quantity of plant food 
material. 

It is true that where Nature’s processes are not interfered with, there is 
no diminution in the quantity of the plant food circulating in the soil, 
but where there has come about, through civilized conditions, an interference 
with Nature’s methods of working, so there has come to be a diminution 
in the quantity of necessary available plant food. To meet the require¬ 
ments of civilization, there comes to be transported annually from the 
soils of cultivated lands enormous quantities of material, the removal of 
which tends to exhaust the fertility of such ground. Unless a replacement 
of materials capable of restoring to the soil its former fertility is under¬ 
taken, the soils of such cultivated plots tend in time to become exhausted, 
and therefore unprofitable to work. Every year, in civilized countries, the 
sewage systems of the great cities carry away to the ocean enormous quan¬ 
tities of nitrogen, and this loss has to be made up by nitrogen compounds 
being procured from somewhere to supply the deficiencies in the soil. Every 
discharge of a gun destroys a certain amount of combined nitrogen that 
would have served as food for plants, so man is ruthlessly wasting daily, 
both during peace and war, large quantities of plant food. Time alone can 
tell what disaster this ruthless extravagance will bring upon the world. 

Plant Poods in Soil of Cultivated Parm. 

Agriculture, in every phase of its processes, is dependent for its con¬ 
tinuance upon this endless circulation of food material. If, however, 
there be any diminution in the quantity of the food material circulating, 
then harvests must become less bountiful. At the present day_, plant foods 
are being drained away in large quantities from the soils of farms all the 
world over to supply the varied needs of man. Thus the materials of 
plant food are carried away little by little, until some^ especially wanted 
by the crops, are quite used up, and the soil becomes exhausted. The 
exhaustion can, however, ibe delayed by good cultivation, and by returning 
to the soil as much as can be spared of the plants grown upon it. 

There are, however, remedies for the cure of exhaustion of the soil. 

1. Rest and fallow, 

2. Rotation of crops. 

3. Use of manures. 
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When as much as possible is taken out of the soil and nothing is returned, 
it becomes in course of time exhausted of the chief plant foods. All the 
food of plants, except carbon, which is obtained from the car¬ 
bonic acid gas in the atmosphere, is derived from the soiL 
Of the earthy substance, or ash of plants, alumina, oxide of iron,, 
magnesia, soda, sulphuric acid, chlorine and silica, practically exist in in¬ 
exhaustible quantities in the soiL But potash, lime, and phosphoric acid 
are limited in quantity, and moreover are absorbed from the soil in great 
quantity by plants, so that in time soils become so exhausted of these 
valuable plant foods that they cease to yield profitable crops. Not only 
are potash, phosphoric acid, and lime used up in large quantity, but the 
supply of nitrates is also largely drawn upon, so that the nitrogen constitu¬ 
ent of the soil, which, too, is limited, becomes exhausted. So far as the 
farmer is concerned, nitrogen, potash, phosphoric acid, and lime are the 
chief food of plants. The mineral constituents, then, on which the fertility 
of his soil depends, are confined to phosphoric acid, potash, nitrogen in the 
form of nitrates, and lime. Their absence indicates an exhausted soil,, 
incapable of fertility unless they are replenished. There is no crop raised 
which does not contain them, and no animal reared that does not take them 
from his farm. 

Water, an indispensable food, is also , derived from the soil, and evei> 
if all other foods exist in abundance, plants cannot grow’ without water. 

The Nitrogen Constituent of Plant Pood. 

The sources to which the farmer must look for his supplies of phosphoric 
acid, potash, and lime do not at present engage our attention. The purpose 
of this article is to point out the waste going 00 in nitrogen, and the direc¬ 
tion we must turn to replenish supplies. No investigation has greater in¬ 
dustrial importance than that which teaches us how to increase the produc¬ 
tion of the soil. The rich soil of a country becomes exhausted if crudely 
worked, and, if no means are taken to restore by artificial means the nutri¬ 
ment it formerly possessed, agriculture in a country where such crude 
conditions prevail must languish and eventually decline. The mines from 
which the nitrogen fertilisers are now being drawn will, in the course of 
time, become exhausted, and, if we cannot discover methods of bringing 
back to the soil the lost nitrogen, then animal ■ existence is seriously 
threatened. 

But is the outlook of not being able to restore to the soil the combined 
nitrogen it requires so dismal as many scientists would have us believe? 
Is there not some friendly ally upon which we can rely to pull us out of 
difficulties ? Away down in the depths of life, far, far away down beyond 
the limits of unaided vision exists as yet an almost unknown world of 
plants. In this world of microscopic plants exist many bacteria that thrive 
in the soil, particulajly in damp soil. Now, what are they doing in the 
soil? Before answering the question as to what soil bacteria are doing, it 
may not be out of place to here remark that the soil contains a large 
number of chemical compounds, which may be divided into two classes— 
(i) mineral ingredients, (a) organic ingredients. 


Mineral Ingredients. 

(i) The mineral ingredients in the soil upon which plant life depends 
are numerous, but they are chiefly salts of potassium, magnesium, calcium 
phosphorus, iron/silica and sulphur. The mineral matters are derived 
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chiefly from the decomposition of rocks, and the decomposition is brought 
■about principally by physical agencies. The effect of weathering upon 
the rocks results in their slowly crumbling into fragments. The direct 
mechanical action of the rains, the effect of the freezing and thawing of 
water, the solvent action of various waters, especially if they contain car¬ 
bonic acid gas in solution, and the direct oxidation of the rocks by the 
oxygen of the atmosphere, play their role in the disintegration of rocks. 
But,) besides these physical agencies, there are now good grounds for sup¬ 
posing that micro-organisms also are concerned in the phenomena of rock 
disintegration. Whatever may be the potency of micro-organisms in rock 
disintegration, they, however, play a powerful part in the changes that take 
place in the soil formed from rock. As to the part bacteria play in the 
soil, we will touch upon the activities of sulphur and iron bacteria, and 
later on we will deal with special varieties that are of profound concern to 
the farmer. 

Sulphur bacteria, —Sulphur bacteria have an intimate relation with the 
formation of sulphates in the soil. Different varieties of the sulphur bac¬ 
teria are constantly building up and breaking down sulphur compounds. 
Sulphur springs which deposit sulphur, and other ^vaters and soils 
which manufacture sulphuric acid, are dependent upon bacterial action. 
Sulphates are foods that plants require, and certain sulphur bacteria are 
capable of oxidizing free sulphur into sulphuric acid. The acid in the 
soil then readily combines with bases to form sulphates. The sulphates 
are seized by the plants and built up into proteid material in their tissues. 
At the end of the life of the plant, the proteid material suffers decomposi¬ 
tion under the action of certain putrefactive bacteria, and the sulphur is 
liberated as hydrogen sulphide gas. Hydrogen sulphide is a gas that 
readily enters into new combinations, partly by simple oxidation and partly 
by bacterial influences. The direct oxidation method is not the chief 
method by which hydrogen sulphide is converted into sulphuric acid, but 
certain bacteria, living in the soil, can exert a powerful influence in oxidiz¬ 
ing the hydrogen sulphide, with the result that sulphur is set free. The 
liberated sulphur in turn is acted on by the sulphur bacteria, and by oxida¬ 
tion processes is converted into sulphuric acid, which, as before remarked, 
combines with the soil bases to form sulphates. The sulphates are trans¬ 
formed into proteid material in the tissues of plants, and so the round is 
perpetuated. 

Iron bacteria. —Iron compounds are also acted on by bacteria in the 
soil—^the iron bacteria—forming phosphates or silicates of iron. These 
salts of iron are important soil ingredients, for they contribute to the mineral 
foods of plants. It is now believed that the deposits of bog-iron ore and 
other iron compounds have been produced by the action of the iron bacteria. 
These bacteria are the cause of great trouble in water pipes in districts 
where the water is largely impregnated with iron compounds. The water 
furnishes the organisms with plenty of food, and they grow abundantly 
in the water mains, forming deposits and accumulations of ferric oxide, 
which choke them up. 

Other Mineral Ingndunts. —Other mineral ingredients of the soil may 
also Be modified, and perhaps produced by the agency of bacteria, but at the 
present day our knowledge concerning the matter is built mainly upon 
conjecture. 
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Organic Ingredients. 

The fertility of any soil depends chiefly upon the organic matter pre¬ 
sent in it- Fertile soil contains a considerable quantity of decaying organic 
material, the remains of both plants and animals, and, in addition, it con¬ 
tains a considerable quantity of humus. The humus represents the final 
condition into which decayed animal and vegetable tissues have been brought 
by the profound series of changes they 'have undergone in the soil. The 
humus consists of many different chemical bodies that are chiefly composed 
of carbon, hydrogen, oxygen, and nitrogen. The most important of b}\ 
these elements are carbon and nitrogen. Plants can assimilate oxvgen 
and hydrogen directly from the air and from water, and are, therefore, 
able to obtain these elements in unlimited quantity. The carbon is obtained 
from the carbonic acid gas of the atmosphere, and this gas is within easy 
reach of all plants, and its supply is always certain and plentiful. 

Mecliaiiical Action of Soils. 

Soils fulfil the mechanical part of absorbing the moisture and heat from 
the atmosphere, and, from their texture, they admit the circulation of air 
to provide the necessary oxygen for the germination of seed and the growth 
of bacteria to carr3r on those profound changes of which we are commencing 
to gain an insight. Moreover, the soils are the media which contain the 
roots of plants, and hold them in position, and they also act the part of 
carriers by conveying the mineral nutriment dissolved in the water they 
contain to the roots. 


The ISritrogen Supply. 

The nitrogen supply, as already remarked, is the factor that arrests our 
attention. Without nitrogen compounds in the soil in readily assimilable 
form, plants would be unable to live. So important is this question of the 
supply of nitrogen that it is no. exaggeration to ^’say that the whole life of 
plants and animals centres around it. The natural deposits of the form in 
which nitrogen can be readily utilized by plants will ultimately give out, 
and unless it can be restored to the soil in a condition fit for the food of 
plants life on the globe must eventually come to an end. 

Every year, in all parts of the world, all cultivated tracts are under¬ 
going a constant loss in nitrogen. All foods, both animal and vegetable, 
raised on the farm contain nitrogen, and these are transported to cities and 
towns for sale, and, unless the farmer can replace the nitrogen by the me 
of fertilizing agents, the land must eventually reach the condition of 
nitrogen starvation, unless some occult changes are going on to avert such 
catastrophe. 

Although there is, no matter how slowly the process may be going on, 
this persistent drain of nitrogen, it must, nevertheless, be undergoing re¬ 
placement in spme way capable of explanation. Even from virgin soils 
nitrogen compounds are constantly being drained away, but such soils re¬ 
main fertile, and have done so for ages. It is, however, quite a different 
mattef in keeping up the nitrogen supply on a cultivated farm to ndiat it 
is in keeping it up in virgin soil. On the cultivated farm, crops and animals 
that derived the nitrogen of their tissues from its soil are sold and re- 
^ ^oved, taking away vast quantities of this valuable plant food, whereas 
in, the yirgin soil plants and animals spring up, perish, and decay, and 
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their substance is again incorporated with it. Nevertheless, the two pro¬ 
blems are correlated. Nitrates are drained away from virgin soil, and re¬ 
quire replacement,, and the nitrates removed in the crops and animals sold 
from cultivated farms also require replacement. 

Now occult changes are going on, and have been going on in the soil 
from time immemorial, although it is only quite recently that such have 
commenced to be properly interpreted. 

Plants naturally obtain their nitrogen supply from the soil, but they 
cannot absorb and convert free nitrogen into organic tissue. They can 
only use nitrogen as food when it exists combined in definite form" as a 
salt of potash, soda, or ammonium. In the soil, various compounds of 
nitrogen exist in considerable quantity, but not all of these compounds of 
nitrogen will serve as plant foods. Nitrates and ammonium salts are the 
chief forms in which nitrogen can be readily availed of by plants. The 
ammonia salts perhaps require to be converted into nitrates before they 
can be assimilated by plants. Plants are quite unable to make use of 
complex nitrogenous compounds like proteids or other organic substances, 
or of simple compounds of nitrous acid, nitrites. In the form of nitrates 
then, nitrogen is obtained from the soil to serve as food for plants. 
The origin of nitrates in the soil is purely a matter of conjecture. It is, 
howmver, certain that the primitive soil nitrates originated from the nitrogen 
of the atmosphere, and that the nitrogen got fixed in some way by some 
agency in the soil in the form of nitrates. It has been thought by some 
observers that the combined nitrogen existing as salts, and formed all over 
the globe, has been produced by the action of alkaline substances in the 
soil, and by electric discharges. The fixation of nitrogen by alkaline 
substances in the soil and by electric discharges does not account for the 
great beds of nitrates found in different parts of the world.* These beds 
have no doubt been formed by bacterial agency. 

Nitrogen and Carbon, principal ingredients of 
Plant Poods. 

Not only, are bacteria concerned in the production of nitrates, but they 
are also held responsible for many of the slow oxidation processes going 
on in the carbon compounds of the globe. Of all the ingredients of plant 
foods, nitrogen and carbon are the most important. The nitrogen, as 
already remarked,' is derived from the soil in the form of nitrates. The 
carbon, however, is derived from the carbonic acid gas (CO2) of the 
atmosphere where a sufficient supply of the gas always exists to meet the 
needs of plants. No\?, if -we carefully follow the transformations about 
to be revealed in the carbon cycle, we should have no great difficulty in 
comprehending the transmutations in the nitrogen cycle when we discuss’ 
later that problem in the realm of vital forces. If we learn that there is 
a complete cycle of transformations in these indispensable plant foods, and 
that they are brought back again to the condition from which they started, 
then there should be no need to fear an exhaustion of plant foods, pd a 
termination of vegetation, so long as the round can be maintained without 

Tbe Carbon Cycle. 

All plants obtain their carbon from the carbonic acid gas of the atmos¬ 
phere, and there is a never failing ^supply of it there. We need not dis¬ 
cuss the opinions held as to how this gas primarily originated, suffice it to 
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say that we know a great deal about its properties, and of its profound 
importance to agriculture. In the tissues of plants, the carbon obtained 
from the carbonic acid gas (CO2), which is absorbed by them from the 
atmosphere, combining with water and other substances, is built up into 
proteids, starches, sugars, oils, cellulose, wood, and kindred compounds. 

There are vital changes going on in the tissues of living plants, ami 
plant respiration, an oxidation process, leads to the evolution of carbonic 
acid gas which is returned to the atmosphere, the original source of supply. 
Sugars undergo fermentation with the production of carbonic acid gas, 
and starches are readily converted into sugars in which condition they 
readily undergo fermentation. Cellulose (the essential substance of the 
frame work of plants) is also attacked by bacteria, which can ferment 
it, producing carbonic acid gas. The quantity of carbon that may for 
long periods of time be stored up in the form of cellulose is enormous, 
and the existence of agents that are capable of unlocking this combined 
carbon, in order that the carbon may be kept circulating, is of paramount 
importance to the maintenance of the cycle. In fire-places, furnaces, 
wood and coal (coal is derived from plant sources) are directly oxidized, 
and the carbonic acid gas formed as a result of the combustion is re¬ 
turned to the atmosphere. In the structures of living plants, carbon may 
for a long time be locked up,, but eventually they are uprooted, and then 
they undergo slow decay. A fallen tree in time commences to rot, and 
micro-organisms, including yeasts, fungi, and bacteria, are concerned in the 
process. The micro-organisms set to work to disintegrate the cellulose and 
woody tissue which was built up during the life of the plant, reducing these 
materials to simple chemical compounds of which carbonic acid gas is one, 
and which again returns to the reservoir of plant food—the atmosphere- 
Plants are consumed by animals, and in the bodies of animals changes 
in the constitution of the plants’ substance occur w’ith the elimination of 
carbonic acid gas by respiratory processes, and urea (N2 H4 C.O.) by 
excretory processes. Animals have their being, perish, and undergo de¬ 
composition, leading in the end, amongst other simple compounds, to the 
production of carbonic acid gas which returns again to the atmosphere. 

The plant then always finds a store of carbon ready at hand in the 
atmosphere, upon which it can continuously dra\y to build up its tissues. 
Its quantity, so long as the cycle is maintained, is all-sufficient, for, no 
matter to what extent it is drawn upon, there is always the incessant 
return to it of inexhaustible supplies. 

The ISTitrogen Cycle. 

However important the carbon transmutations may appear, the nitrogen 
transformations are nevertheless of far greater moment in connexion with 
the continuance of the fertility of the soil. As before remarked, plants 
obtain their nitrogen most readily in the form of nitrates from the soil 
In their tissues they build up nitrates into proteid material. After the 
death of the plant the proteid material undergoes decomposition through 
bacterial influences. Animals consume a part of the materials elaborated 
by plants, and further changes occur in them. The sugars, starches^ fats, 
and proteids derived from plants are, in the bodies of animals, converted 
antp';Other, compounds.,,,, Ifi'the bodies of animals' large,amounts of nitro-' , 
^gen0us;'material exist, 'andv'tbis, material has, been entirely'' derived;'from 
,''plah,t:, 'Purees, ' . ' ■ ^ ; '''' 
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Starting from the nitrates in the soil, we have built up, through the 
agency of vegetable forms, proteid matter which is not essentially changed 
in its ^ chemical nature when introduced into the animal economy. After 
the nitrogen has been converted into proteid material, whether in the 
tissues of animals or plants, it cannot, as such, serve as plant food. The 
descent from proteid to nitrate, in which form nitrogen can serve plants 
as food, is practically controlled by bacteria. 

The proteids from plant sources that are used by animals as food are 
in part metabolized immediately, and in part stored up in the animal, and 
only liberated at its death. The part of the proteid that undergoes prompt 
metabolism is broken up and reduced to simpler compounds. The carbon 
is coihbined with oxygen, and exhaled as carbonic acid gas, and ihe nitrogen 
which can no longer be of any use to the animal is excreted bv the kidnevs 
as urea, or allied compounds. Urea represents a stage in the destruction 
of proteid material, and to this stage proteids are reduced as 
a result of the metabolism in the life processes of animals. 
The part of the proteid material that is stored up in the tissues 
of the animal during its life does not undergo metabolism or change, but 
exists as a highly complex nitrogenous compound until the death of the 
animal occurs. On the death of the animal the proteid matmial under¬ 
goes a change. The vital processes of animals then reduce part of the 
nitrogenous compounds taken in as food to the condition of urea, and at 
the death of the animal the other part still remains in the condition of 
proteid, gelatin, and other complex organic compounds. 

Neither as urea, nor as proteid, gelatin, &c., can such highly complex 
nitrogenous compounds serve as food for plants, and until certain changes 
occur, reducing them to simpler compounds can they be made so avail¬ 
able. The changes that can render them fit for plant food are wrought 
by bacteria in the soil. 

Decomposition Bacteria. 

The destruction of nitrogenous compounds such as urea, proteids, 
gelatin, &c., is wrought principally by soil bacteria, and this function of 
bacteria inhabiting the soil is one of the most important phases in the 
cycle. By the agency of certain bacteria (decomposition bacteria), assisted 
by moulds, yeasts and other fungi, dead organic material is split up into 
simpler compounds. ' Some of the bacteria that effect these profound 
changes in organic material can grow luxuriantly when plenty of oxygen 
abounds (aerobic bacteria), and some can grow when oxygen is scanty, or 
not even present (anaerobic bacteria). Of the many species associated 
with decomposition changes, some are found under one set of conditions, 
and some under another. Some are particularly common in decaying 
vegetable substances and some in decaying animal tissues. 

Decomposition bacteria exist everywhere in nature, and they are found 
widely distributed in the air, water, and soil of the globe. As a result 
of their action many new products are formed. Some of these new pro¬ 
ducts are secretions or excretions of the bacteria themselves, and in some 
connexions are very poisonous bodies (ptomaines, &c.), others are by¬ 
products of decomposition. The by-products formed by bacterial agency 
are substances such as carbonic add gas, hydrogen sulphide, marsh gas, 
hydrogen, nitrogen, carbonate of lime, acetic acid, lactic acid, akohob 
phenol, &c. 
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say that we know^ a great deal about its properties, and of its profound 
importance to agriculture. In the tissues of plants, the carbon obtained 
from the carbonic acid gas (CO2), which is absorbed by them from the 
atmosphere, combining with water and other substances, is built up into 
proteids, starches, sugars, oils, cellulose, wood, and kindred compounds. 

There are vital changes going on in the tissues of living plants, and 
plant respiration, an oxidation process, leads to the evolution of carbonic 
acid gas which is returned to the atmosphere, the original source of supply. 
Sugars undergo fermentation with the production of carbonic acid gas, 
and starches are readily converted into sugars in which condition they 
readily undergo fermentation. Cellulose (the essential substance of the 
frame woik of plants) is also attacked by bacteria, which can ferment 
it, producing carbonic, acid gas. The quantity of carbon that may for 
long periods of time be stored up in the form of cellulose is enormous, 
and the existence of agents that are capable of unlocking this combined 
carbon, in order that the carbon may be kept circulating, is of paramount 
importance to the maintenance of the cycle. In fire-places, furnaces, &c., 
wood and coal (coal is derived from plant sources) are directly oxidized, 
and the carbonic acid gas formed as a result of the combustion is re¬ 
turned to the atmosphere. In the structures of living plants, carbon may 
for a long time be locked up,, but eventually they are uprooted, and then 
they undergo slow decay. A fallen tree in time commences to rot, and 
micro-organisms, including yeasts, fungi, and bacteria, are concerned in the 
process. The micro-organisms set to work to disintegrate the cellulose and 
woody tissue which was built up during the life of the plant, reducing these 
materials to simple chemical compounds of which carbonic acid gas is one, 
and which again returns to the reservoir of plant food—the atmosphere. 
Plants are consumed by animals, and in the bodies of animals changes 
in the constitution of the plants' substance occur with the elimination of 
carbonic acid gas by respiratory processes, and urea (N2 H4 C.O.) by 
excretory processes. Animals have their being, perish^ and undergo de¬ 
composition, leading in the end, amongst other simple compounds, to the 
production of carbonic acid gas which returns again to the atmosphere. 

The plant then always finds a store of carbon ready at hand in the 
atmosphere, upon which it can continuously draw to build up its tissues.^ 
Its quantity, so long as the cycle is maintained, is all-sufficient, for, no 
matter to what extent it is drawn upon, there is always the incessant 
return to it of inexhaustible supplies. 

The Nitrogen Cycle. 

However important the carbon transmutations may appear, the nitrogen 
transformations are nevertheless of far greater moment in connexion with 
the continuance of the fertility of the soil. As before remarked, plants 
obtain their nitrogen most readily in the form of nitrates from the soil. 
In their tissues they build up nitrates into proteid material.^ After the 
death of the plant the proteid material undergoes decomposition through 
bacterial influences. Animals consume a part of the materials elaborated 
by plants, and further changes occur in them. The sugars, starches, fats, 
and proteids derived from plants are, in the bodies of animals, converted 
into other compounds. Ip the bodies of animals large amounts of nitro¬ 
genous material exist, and this material has been entirely derived from 
plant sources. 
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Starting from the nitrates in the soil, we have built up, through the 
agency of vegetable forms, proteid matter which is not essentially changed 
in its ^ chemical nature when introduced into the animal economy. After 
the nitrogen has been converted into proteid material, whether in the 
tissues of animals or plants, it cannot, as such, serve as plant food. The 
descent from proteid to nitrate, in which form nitrogen can serve plants 
as food, is practically controlled by bacteria. 

The proteids from plant sources that are used by animals as food are 
in part metabolized immediately, and in part stored up in the animal, and 
only liberated at its death. The part of the proteid that undergoes prompt 
metabolism is broken up and reduced to simpler compounds. The carbon 
is combined with oxygen, and exhaled as carbonic acid gas, and ihe nitrogen 
which can no longer be of any use to the anim’al is excreted bv the kidneys 
as urea, or allied compounds. Urea represents a stage in the destruction 
of proteid material, and to this stage proteids are reduced as 
a result of the metabolism in the life processes of animals. 
The part of the proteid material that is stored up in the tissues 
of the animal during its life does not undergo metabolism or change, but 
exists as a highly complex nitrogenous compound until the death of the 
animal occurs. On the death of the animal the proteid mafeirial under¬ 
goes a change. The vital processes of animals then reduce part of the 
nitrogenous compounds taken in as food to the condition of urea, and at 
the death of the animal the other part still remains in the condition of 
proteid, gelatin, and other complex organic compounds. 

Neither as urea, nor as proteid, gelatin, &c., can such highly complex 
nitrogenous compounds serve as food for plants, and until certain changes 
occur, reducing them to simpler compounds can they be made so avail¬ 
able. The changes that can render them lit for plant food are wrought 
by bacteria in the soil. 

Decomposition Bacteria. 

The destruction of nitrogenous compounds such as urea, proteids, 
gelatin, &c., is wrought principally by soil bacteria, and this function of 
bacteria inhabiting the soil is one of the most important phases in the 
cycle. By the agency of certain bacteria (decomposition bacteria), assisted 
by moulds, yeasts and other fungi, dead organic material is split up into 
simpler compounds. Some of the bacteria that effect these profound 
changes in organic material can grow luxuriantly when plenty of oxygen 
abounds (aerobic bacteria), and some can grow when oxygen is scanty, or 
not even present (anaerobic bacteria). Of the many species associated 
with decomposition changes, some are found under one set of conditions, 
and some under another. Some are particularly common in decaying 
vegetable substances and some in decaying animal tissues. 

Decomposition bacteria exist everywhere in nature, and they are found 
widely distributed in the air, water, and soil of the globe. As a result 
of their action many new products are formed. Some of these new pro¬ 
ducts are secretions or excretions of the bacteria themselves, and in some 
connexions are very poisonous bodies (ptomaines, &c.), others are by¬ 
products of decomposition. The by-products formed by bacterial agency 
are substances such as carbonic acid gas, hydrogen sulphide, ^ marsh gas, 
hydrogen, nitrogen, carbonate of: lime, acetic acid, lactic acid, ’alcohol, 
phenoh &c. 
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One of the principal—in fact, the chief—nitrogen compounds asso¬ 
ciated with soil fertility, and which is derived from animal sources, is 
urea, a solid constituent of urine. Only a small portion of the nitrogen 
consumed by man and animals in their food, and existing chiefly in the 
form of albumenoids, after such has undergone its transformations, leaves 
their bodies by the intestinal tract. The substances that escape from the 
intestinal tract consist of indigestible or undigested food constituents, and 
of nitrogenous metabolic products, such as glycocholic and tyrocholic acids 
from the bile, and leucine and tyrosine from the gastric juices, &c. The 
residual nitrogen, however, takes another route in order to escape from 
the body, and the route it selects is by way of the kidneys, and it is ex¬ 
creted in the urine. The most important constituent of nitrogenous ‘com¬ 
pounds that escape from the kidneys is urea, but uric acid, hippuric acid, 
allantoin, are also present, but in much smaller quantities. In the 

urinary excretion of human beings, carnivorous animals, birds, and rep¬ 
tiles, which has an acid reaction, uric acid is present to a greater extent 
than hippuric, but in the urine of herbivorous animals and birds, which 
has an alkaline reaction, hippuric acid preponderates, whilst uric acid 
exists in minute proportions. 

The nitrogenous substances excreted by the kidneys of man, lower 
animals, birds, and reptiles are a chief source of nitrogen fertilization, and 
assuming there are one thousand five-hundred millions of human beings 
on the globe, and that each individual daily excretes twenty-five grammes 
of urea (a gramme equals 15I grains nearly), there results a daily pro¬ 
duction of thirty-seven thousand five hundred tons of urea, or seventeen 
thousand tons of combined nitrogen by the human race alone. The excre¬ 
tions of the animal kingdom (excluding man) perhaps equal sixty or seventy 
thousand ton^ of urea daily. The amount of nitrogen then daily excreted 
in urine and passing into manure is enormous, and the question naturally 
enough is asked as to what becomes of it. Can urea serve directly as 
food for plants? The answer to this question is decidedly in the negative. 
Manuring plants with fresh urine is useless, and in some instances the 
process m'ay prove actually injurious. Its nitrogen, as it exists combined 
in urea, is not available for plant food. But can it become so available? 
When converted into other chemicals forms it may be readily used by 
plants, and it is only when it is so converted that it can continue its cycle 
in the organic world. 

Urea, as soon as it escapes from the body, commences to undergo a 
spontaneous ammoniacal fermentation. Several species of micro-organisms 
are concerned in the process. The micrococcus iirem and bacillus urese are 
almost sure to be found in every fermenting sample, but other organisms 
will also invariably be present. 

As a result of the fermentation, the urea (N2H4CO) is split up 
into carbonic acid gas and ammonia. These two gases then combine to 
form ammonium carbonate. The change iS’ indicated by the following 
equation:— 

N.H^CO + 2 H ,0 = CO, + 2NH3 « (NH 4 ),C 03 

Urea. Water. Carbonic Ammonia. Carbonate of 

Acid Gas. Ammonia. 

Urea excreted from the animal body, when converted into ammonia 
carbonate, is even then not in a form fit for plant food. Although per- 
Ea|^$ plants can obtain their nitrogen from ammonium salts, it is indubit- 
ibfe that cultivated plants absorb the element more rapidly when it is 
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furnished to them in the form of nitrates. Before the ammonium car¬ 
bonate can be rendered serviceable for plant food, it must undergo certain 
changes that are wrought in bacteria. Here again in the soil, nature 
has made ample provision for converting into nitrates the ammonium salts 
which find their way into it, either under natural conditions, or as manures 
added by man. This process of conversion of ammonium salts into 
nitrates is termed nitrification, and discussion of this most important sub¬ 
ject will be reserved for a subsequent article. 

An ammoniacal fermentation^ similar to what occurs in urea, happens 
in the destruction of proteid material generally, and, in fact, the am- 
moniacai fermentation is one of the most widely occurring types of the 
chemical destruction of organic bodies. Many different species of micro¬ 
organisms can induce ammoniacal fermentation. Moulds and yeasts, as 
well as bacteria, can bring it about. This destruction of proteid material 
is the first step necessary to bring the nitrogen there locked up back again 
within the reach of plants. If such a process did not exist, vegetation 
would come to an end, since the soil would be clogged with the remains 
of past animals' and plants. Now w’e can appreciate the significance of 
the decomposition bacteria. In the soil many species of decomposition 
bacteria are perpetually at work attacking and breaking down into simpler 
compounds the highly complex nitrogenous materials that are added as 
manures. 



1. 2. E. 

(1) Micrococcus ure® x SOO. (2) Bacterium ureas x 800. (3) Saccharomyces (Wild yeast variety) x 800. 

Denitriflcation. 

Although bacteria split up highly complex organic compounds into 
simpler elements, thus unlocking the combined nitrogen, their_action, how¬ 
ever, does not always stop at the beneficent stages, but they may con¬ 
tinue to further reduce these simpler elements, so that there results an 
injurious alteration in their chemical constitution, rendering them quite 
unfit as food for plants. Plants, as already remarked, obtain their nitro¬ 
gen most easily in the form of nitrates, and next to this in the form of 
ammonium compounds. Now, nitrates and ammonia salts, if present in 
the soil, may, under the action of decomposition bacteria, undergo further 
reduction. The decomposition bacteria are able, not only to destroy pro- 
teids and urea, but they have also the power of reducing nitrates under 
certain conditions, to lower chemical forms, and so rendering them useless 
as plant foods. In fact, some of the organisms existing in the soil can, 
providing a sufficiency of organic material be present, and the circum¬ 
stances are favorable, bring about a complete destruction of ammonia com¬ 
pounds, thus liberating free nitrogen. This destructive process is known 
as “Denitrification,"’ and it results in the reduction of nitrogen com¬ 
pounds to a lower state of organization by the removal of oxygen. By 
this process nitrates, which can be utilized by plants, are reduced to 
nitrites upon which plants cannot feed. 
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Under natural conditions a decomposition of manures in general occurs 
in all soils. This decomposition is not strictly a putrefactive disintegra¬ 
tion of albumenoid substances, but is an actual reduction of nitric salts. 
Some of these decomposition bacteria—denitrifying germs—are then not 
only able to destroy urea and proteids, but.they have the power of ex¬ 
tracting nitrogen from any nitrates that may be present in the soil, and 
rendering them useless as plant food. Some of these denitrifying germs 
reduce nitrates, like potassium nitrate (K NO3), to nitrites (K NO 2), and 
others reduce the nitrites liberating free nitrogen (N). These bacteria 
can also act upon the ammonium salts liberating free nitrogen. Denitri¬ 
fication results inevitably in nitrogen loss to the soil, and, under certain 
conditions, when nitrates and ammonium salts are abundant in the soil, the 
destruction of these valuable foods may go on rapidly. 

Now, although a destruction of valuable manures is continually going 
on in the soil, yet this destruction takes place only under certain conditions. 
Some of the bacteria, and those mostly concerned in the process, grow 
vigorously in the absence of oxygen; others, however, grow only when 
oxygen is present, but these latter germs fortunately do not work as vigor¬ 
ously as the former, and their vigour indeed is lessened in a plentiful 
supply of oxygen. 

The denitrification then going on in arable soils and in stored stable 
•and other manures is a tw’ofold process: the germs that can grow in the 
absence of oxygen working vigorously in the depths, and those that can 
grow in the presence of oxygen working feebly at the surface. 

The destructive action does not go on so vigorously in the soil or 
manure heaps if the bacteria are supplied with abundance of atmospheric 
oxygen, consequently denitrification is not so pronounced in soils or manure 
heaps which are well supplied with air, as where air is excluded. The 
destruction then of nitrates in the soil, if not wholly so, is, however, greatly 
prevented by thoroughly cultivating and loosening the soil, and thus effi¬ 
ciently aerating it. Although these germs can reduce manures that are 
suitable for plant food, they, however, can only grow and do the damage 
mentioned, provided that organic material is present. If some easily 
assimilable carbonaceous material is present they flourish luxuriantly, and 
when all the organic material' is reduced, their action stops. The presence 
of straw in manures facilitates denitrification, and this is due to the straw 
furnishing carbonaceous material to supply carbon and energy. The 
more completely stable manure can be kept free from straw, the less the 
nitrogen loss by denitrification that will ensue. Since the presence 
organic matter? hastens denitrification, no stable manure should be applied 
to a soil that has received a dressing of nitrate of soda, or nitrate of 
potash, or ammonium sulphate, as a serious loss of nitrogen would cer¬ 
tainly occur. If there be a large amount of organic matter in the soil 
denitrification would be excessive, but if there be only a small amount of 
organic matter present, denitrification would be very slight. ^ So far, then, 
as it concerns ordinary soils in which the amount of organic matter pre¬ 
sent is limited, denitrification is not a serious matter, but in the manure 
heap the phenomenon is the cause of a considerable loss of nitrogen. In 
all soils, then, definite changes are taking place in the organic matter 
present. The carbonaceous materials are reduced, liberating carbonic acid 
gas. The ureas, proteids, &c., are split up and reduced to simple forms. 
The nitrogen liberated from all these various compounds reaches a variety 
of end products when the changes are completed. Part of it may be 
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wholly freed from combination, andf so regains the atmosphere, and part 
of it has been converted into ammonia. Of this ammonia, part escapes 
into the atmosphere, but part unites with various acids in the soil to form 
salts. If sulphuric acid be present, ammonium sulphate will be formed, 
and if carbonic acid gas be present, as it is sure to be, ammonium car- 
boiiate^ will be formed. These salts, not being volatile, will remain in the 
soil, where they will be rendered, by certain modifications, fit for plant 
food. The denitrifying bacteria will not, however, permit these salts to 
remain undisturbed, for, as has already been pointed out, the denitrifying 
germs are constantly attacking ammonium compounds, setting free the 
nitrogen. Denitrification in ordinary soils is slight, unless, however, the 
amount of organic matter undergoing decomposition is large. 

It has been observed that part of the nitrogen of nitrogenous com¬ 
pounds added to the soil is liberated as free nitrogen, and part as ammonia. 
A considerable part, however, is liberated in chemical forms not yet 
accurately known, and it constitutes the nitrogen element of the humus. 
Now, all these changes leave the nitrogen at this stage in a form in which 
plants cannot use it. Is there any process that can build up all these 
end products of decomposition in the soil into nitrates, the form in which 
plants can absorb nitrogen? There is such a process, and the process is 
known as Nitrification.’’ 


A SURVEY OF THE EXPERIMENTAL WORK IN 
HAND FOR THE COMING SEASON. 

By F. E. Lee, Travelling Assisiani to the Chemist for Agriculture, 

The experimental field work undertaken by the Agricultural Department 
for the coming season consists, not only of the continuation of certain lines 
of inquiry in the Northern w^heat areas, inaugurated by the late Chemist 
for Agriculture, Dr. Howell, and his predecessor, Mr. A. N. PearsoHy 
but for the most part strikes out in new directions, and has in view the 
solution of problems affecting the wheatgrower, the dairyman, the grazier, 
and the potato grower. 

The Northern Wheat Fields, 

In the Northern wheat areas, where the present manurial requirements 
of the soil are known, the experimental work aims at the introduction of 
an improved system of cultivation, and soil treatment generally. New, or 
at all events, little tried varieties of wheat and oats, occupy an important 
place in the experiment, the object being to study under varying climatic 
conditions, and over a term of years, the habit of growth, the date of ripen¬ 
ing, weight per standard bushel, and not improbably the milling qualities 
of the wheat varieties tried. It is not too much to say that the names of 
many of the wheats generally in use at the present time are little more than 
local ’’ names, bestowed often for some peculiarity of straw or other 
cause. Whilst the majority of farmers are aware of the importance of oc¬ 
casionally changing their seed wheat, it would appear that there is a grave 
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danger of some of the benefits of this practice being lost through a con¬ 
fusion of nomenclature. It is hoped that the variety plots in the 
Northern field\S will, as time goes on, furnish farmers with seed wheat, 
which, at all events, will be true to name, and concerning which this Depart¬ 
ment will be able to supply highly valuable data, as to earliness or lateness 
of ripening, strength of straw', rust resisting, milling, and other .quali¬ 
ties. 

Incorporated in the Northern field's is a section devoted exclusively to the 
growth of forage crops, such as sorghums, millets, rape, mangolds, beet, and 
turnips. In thus attempting what may appear to many Northern farmers 
as the impossible, the Director is endeavouring to make these fields what 
their title implies, namely, experimental. The widespread belief that the 
Northern areas are suited for nothing but cereal growing is one that does 
not make for much enterprise in the w'ay of the introduction of new crops. 
If, however, it can be shown that, by a deeper and more thorough system 
of cultivation, the same quantity of wheat can be taken off a smaller 
area than is the case at present, it wall, perhaps, bring about the more 
general keeping of sheep in the north. Such being the case, crops suitable 
for the rapid fattening of lambs for export, as, for example, rape and root 
crops, would quite naturally find a place in the operations of the farm, where 
It is found possible to grow them. Besides their value for fodder pur¬ 
poses, it will be found that some of the crops being tried will exercise an 
important influence on the fertility of the soil itself, and will also tend to 
improve the water holding capacity, the benefits of which are too obvious 
to need explanation. It is, perhaps, too much to expect that all the fodder 
crops will succeed in years of normal rainfall, on account of limited mois¬ 
ture supplies during the summer months; but it will, without doubt, be to 
the advantage of the Northern farmer to discover that some of the crops 
being tried will give large yields of easily utilizable /odder during seasons 
of good rainfall, or where irrigation is possible. 

Pasture Fields, 

This branch of the experimental \vork may be said to be only on trial. 
It is designed with the idea of affording information to stock-owners as to 
the best methods of treating grass lands at a minimum cost. In many dis¬ 
tricts in the State the natural grasses have given place to a less nutritious 
vegetation, with the result that the stock-carrying capacity of these areas 
has considerably diminished. I'here appears no reason why artificial manures 
may not be made to render the same service in restoring these soils to some¬ 
thing of their former productivity, as has been found to be the case in worn 
out cultivated lands. Sites of 10 and 5 acres, to the number of forty, have 
been laid down in the Central, Southerri, and Western Districts, the land 
in each case being of poor quality. The fields are so arranged that there 
are six strips of 10 chains long by 100 feet wide dressed with a single 
manure, and five strips the same length, but only 12 feet in width, dressed 
with two manures, or, in other words, each manure dressing laps over its 
neighbour by l a feet. A mixture of six different varieties of clover seed is 
sown across the whole field at the very moderate rate of 4 lbs. per acre. It 
is not expected that the clovers will at once become a substitute for the 
natural grasses, but it will doubtless be found, as time goes on, that the 
clovers will spread themselves, and give the pasture a higher feeding value. 
The fields are all harrowed with weighted harrows after being sown, and 
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are also enclosed so that stock may be kept off a^- will. It is hoped that 
the future will demonstrate the feasibility of Improving grazing areas by 
the aid of artificial manures at a cost of about 5s. per acre for the first 
year, and at a reduced cost in the following years. 


Forage Fields. 

The forage fields, of which there are sixteen, including special plots to 
suit local conditions, are 5 acres in extent. The crops sown will em¬ 
brace cereals, potatoes, summer crops^ roots, and grasses. These fields 
will serve a double object, namely, to test the suitability of various crops in 
certain localities, on manured and unmanured soils, and also in subsequent 
years to demonstrate the usefulness of a rotati\^ system of cropping. For 
the dairyman in particular, whose requirements are crops that will produce 
a continuous supply of fodder during the summer, autumn, and winter 
months, these fields are especially suitable. They will permit of a variety 
of fodders being used, most of which are suitable for maintaining a regular 
supply of milk. The section devoted to grasses will be permanent after 
the first season, and will serve a useful purpose in proving the suitability or 
otherwise, under local conditions, of the various grasses tried. 


Special Forage Plots, 

The special forage plots are those whose area and constitution differ 
slightly from the ones above mentioned. For example, at Carrum there are 
three fields, each of 5 acres, each different in manurial treatment and crops 
tried, and each being on a distinct type of soil. At Geelong, Eurack, and 
Croydon are fields of 3 acres each, sown with different manures and crops, 
according to the nature of the land, and the circumstances of the grower. 


Special Wheat Manuriiig Trials, 

In the Stawell district a spring dressing of nitrogenous fertilizer on 
an early-sown wheat crop, is an innovation introduced by the Director into 
this year’s experimental work. The result will be looked for with interest 
by the Northern farmers. 

Other Crops. 

Consideration is being given by the Department to experiments being 
conducted with potatoes, maize, onions, lucerne, and other crops, the yield 
of which, from one cause or another, has declined in certain localities, or 
which, as in the case of lucerne, have been found to give only a poor stand. 
I\{r- D. McAipine, Vegetable Pathologist, is co-operating with the writer 
of this article in conducting trials of the effect of nitrogen-fixing bac¬ 
teria ” on lucerne, vetches, and cow-peas, on the property of Mr. David 
Syme, at Mordialloc, where lucerne has been found to give only a poor 
stand. These experiments in soil inoculation will be watched by farmers 
with the greatest interest, as, if they offer only a moderate amount of suc¬ 
cess, it must, without doubt, influence in a marked degree, the present 
treatment of many of our Victorian soils. 
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Conclusion. 

Every effort has been made by the Department to have the different 
classes of experimental work accurately carried out, and, as far as the 
limited staff would permit, sown at the proper -season. The work of 
sowing has been conducted with a minimum of friction between the depart¬ 
mental officers and the farmers who have undertaken the work. Too 
much stress cannot be laid on the fact that the entire sympathy and interest 
of each farmer is required to insure complete success. In -some cases it 
may be found that the results are contradictory to local experience, and it 
would be wiser, therefore, before passing judgment on the usefulness or 
otherwise of the work, to wait till the fulfiiment of the experimental teim^ 
by which time, no doubt, many of the irregularities will be found to have 
disappeared. 

The thanks of the Department are due to those farmers who have 
placed their services, teams, and implements at the disposal of the officers, 
and for the interest and attention they have shown in the work up to 
date. 


POTATO EXPERIMENTS AT BUNYIP. 

By D, McAlfhie^ Vegetable Pathologist. 

The experiments conducted at Bunyip during the past season were 
primarily undertaken to test various treatments for the disease in potatoes 
known as Brown Ring, which had caused considerable loss to growers in 
this and other districts during the previous season. It is necessary to 
specify the particular disease, because the potato is liable to quite a 
number, and it is gratifying to be able to report that hitherto the potato' 
disease due to the fungus Phytofhthora infesians has not been met with. 
Among the more commonly occurring diseases may be mentioned Early 
Blight, Scab, and Bacterial Rot or Sore Eyes, as growers sometimes 
call it, while Nematodes, or thread worms, and the Tree root-rot may 
occasionally be found attacking them. The Brown Ring is so called iDecaiise 
on cutting*^ across stored potatoes particularly, the area occupied by the 
vessels is found to be discoloured and brownish or blackish. When the 
tissue from this brown ring i(S examined under the microscope, the wails of 
the vessels are seen to be the portions discoloured, and when a slice from 
a diseased potato is placed under a bell-jar and kept moist, abundance of 
white fungus filaments are sometimes developed. The surface of some of 
the potatoes that had been stored was also covered with a white mould, 
bearing abundance of spores^ from which the fungus was determined to be 
a species of Fusarium* 

There is a dry rot of potatoes very common in America and Europe with ' 
similar symptoms, which has recently been investigated, and ascertained to 
be due to the presence of a fungus wMch is also a Fusarium. It commences 
at the stem end of the tuber, forming a brown ring, and the spores are left 
in the soil ready to attack fresh plants. There is every probability that 
wa -are dealing here with the same disease, but the comparative absence 
of Brown Ring last season, probably due to dryness, prevented any special 
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investigations being made on the fungus. However, the experiments are 
to be continued for at least three seasons, and there will doubtless be abun¬ 
dant opportunities for determining the cause. 

The Beauty of Hebron is largely grown in this district, and was badly 
.attacked, so that it was the variety chosen for experiment. The methods 
of treatment adopted mainly consisted in treatment of the soil and seed, 
spraying and testing of varieties. Assuming that a fungus attacked the 
plants from the soil, the treatment of' the soil and the seed was mainly 
employed in order to prevent, if possible, the entrance of the fungus into 
•the young and growing plants. Spraying tests were also provided for, 
should the disease show itself above ground, and cut and whole, seed were 
likewise tried to determine what effect they might have on the development 
of the fungus. In addition to all this, it is well knowm that some varieties 
of potatoes, as well as other economic plants, are more susceptible to disease, 
and the inroads of fungi than others, and so a number of varieties were 
planted alongside the Beauty of Hebron to test their liability, or otherwise, 
to the disease, and at the same time their suitability for this particular 
district. All these varieties had already been grown in the State, but in 
the coming season seed of the varieties recently imported from Scotland will 
he utilized as well. 

Preparation of Soil and Manuring. 

The experiments were carried out by Mr. J. Berry, who has had con¬ 
siderable experience in potato-growing. The land chosen was alluvial, 
washed from the ranges, and the previous crop was carrots, which allowed 
the land to be thoroughly cleaned. Potatoes are not planted two years 
in succession, but the rotation generally adopted is as follows:—New land 
Is laid down in hay the first year, then potatoes the second year, and if 
the land is clean enough, onions follow, or if not, carrots or maize for 
green feed. There is, next, grass for two or three years, and then potatoes 
are planted again, always having a change of seed every other year. 

The land was prepared for the experimental plots by ploughing it to 
.a depth of nine inches about the middle of September, then twice harrowed. 
The planting was done on 9th and loth November, at an average depth 
of four to five inches, and the land again harrowed. The date of planting 
was just about a month too late for this district, but the delay incidental 
to getting the experiments started and the land chosen for the first year 
was responsible for this. The potatoes came up in about three or four 
weeks, and the land was horse hoed about the middle and again at the 
end of December, and finally earthed up about the loth of January. The 
season proved too dry for the crop, and this hindered growth considerably. 
The manure found to give the best results in this district was nitro-super- 
phosphate, which was broadcasted over all the plots at the rate of 4 cwt. 
per acre, A very good potato manure is also that recommended by 
Dr. Howell, at the rate of nearly 3 cwt. per acre, as follows:—cwt. 
ordinary superphosphate, i cwt, .nitrate of soda, J cwt. potash sulphate. 

Plan of E35)erimeiits. 

Arrangements were made for the experiments to be carried on at least 
three years, since in diseases of this nature, the weather plays such an 
important part in the development of the fungus, that definite results are 
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not always obtainable in one or two seasons. The^following Table (I.) will 
give a clear idea of the nature and' arrangement of the plots: — 


Plot. 


Table I.—Plan of Experiments. 


Cut vcrs^ls whole seed. 


1. Bordeaux Mixture, 6*4*40, soaked two hours 

2. Pormalinj i lb. in 30 gals, water, soaked tw’O hours 

3. Copper-soda, 6*9*40, soaked two hours 

4. Check 

5. Bluestone, i lb. in 10 gals, water, -soaked two hours 

6 . Bluestone, i lb. in 5 gals, water, soaked two hours 

7. Bluestone, 2< lbs. per acre 
S. Check ^ 

9. Cut and whole seed mixed ^ 

10. Cut seed !- 

11. Whole seed J 

12. Magnum Bonum 

13. Early Rose 

14. BrownelPs Beauty 

15. Southern* Cross 

16. Pink Eye 

17. Beauty of Hebron 

18. Carman No. 1 
ig. Up-to-date 

20. Brown’s River 

21. Victory 

22. Duke of Albany 
Coronation 

24. Early Vermont 


Variety tests. 


Seed treatment tests, 
cut and whole seed 
mixed. 


Thb rows were 2^ feet apart, and 18 inches'between the sets in each row. 
In Plots Nos. I—9 there were eight rows in each two chains long, and in 
Nos. 10, II, only four rows in each of the same length. All these plots 
were planted with Beauty of Hebron to test the effect of the various 
measures tried on the development of the disease, but since there was no 
disease to speak of, the results for this season -will only show the effect of 
treatment on the tubers themselves. In Plots Nos. 12—24, the variety tests, 
as regards resistance to disease, were made, and in each plot there were 
two rows of two chains each. There were thirteen varieties all planted on 
the same day (9th November), and grown under similar conditions. 


Treatment of Seed and Soil. 

Seven plots were devoted to this treatment, one of them being planted 
in the ordinary way, and used as a check. The substances used were 
Bordeaux mixture, copper soda, formalin, and bluestone in solution, the 
latter being employed in two different strengths. Bluestone was also used 
as a dry powder, mixed with sand, the required quantity being dropped on 
each set it was planted. All seed treatments were given the day before 
planting. Two additional plots were also planted without any seed treat¬ 
ment, for purposes Of spraying, if any disease appeared upon the leaves. 
i;y: Since this was not required, they also served for check plots, and taking the 
three together, they gave an average yield of about three tons to the acre, 
the average yield of the same variety in the general crop planted at the 
proper time was from four to four and a half tons per acre, while the general 
average for the whole district was under three tons. The only treated plot 
which gave the average yield, or a little higher, was that in which powdered 
bluestone was applied to the* soil at the rate of 25 lbs. per acre. All the other 
treatments affected the yield more or less, as shown in accompanying Table 
(II.), the most severe being bluestone used as a 2 per cent, solution? and 
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even a i per cent, solution was very destructive. Various other substances 
will be tried in the coming season, such as sulphate of iron, corrosive sub¬ 
limate and lime: — 

Table 11 . — Results op Seed Tkeatmknts. 


F](jr. 

Trearment. 

: Actual Yield iii lbs. 


1 Lar.ire. 

Small. 

Total. 

per 

Acre- 

1 

Bordeaux, 6‘4’40 ... 

•200 

37 

•237 

tons 

1 

evvts. 

15 

e 

Formalin, 1 lb. in 40 gals.... 

.. 1 271 

m 

330 

2 

8 

a 

Copper-soda, 6‘9'40 

... 1 136 

m 

186 

1 

i 

4 

Check 

... ; :Br> 

53 

368 

2 

14 

.1 

1 Biuestone, 1 per cent, solution 

... 1 103 

26 ■ 

129 

0 

19 

6 

Bluestone, 2 per cent, solution 

... i 60 

19 i 

79 

! 0 

11 

7 

Biuestone, powdered 

... : 384 

6i> ; 

439 

! 3 

4 

8 : 

1 Check 

... ■ 362 

1 66 i 

428 

3 

3 


Cut and Uncut Seed. 


In order to see if the u.se of whole or cut seed had any influence on the 
disease, two plots were planted alongside of each other with cut and uncut 
seed respectively. The uncut seed had a slight advantage as far as the 
yield was concerned, but it is questionable if the planting of whole small 
potatoes, instead of cut sets from large and fully formed potatoes, tends 
to improve and maintain the (quality. There was no perceptible difference 
in the two plots as regards disease. In a plot with mixed cut and uncut 
seed the yield was practically the same. Whole seed sets are favoured in 
the district, because there are considered to be fewer misses with them, but 
there are more small potatoes owing to plants shooting from too many eyies. 
The whole seed yielded 19 per cent, of small potatoes, while the cut seed 
only gave 14 per cent. On the other hand, when medium-sked potatoes 
are cut in pieces with two or three strong eyes in each, there is usually one 
strong plant formed, and not several indifferent ones. 

It is most important to have good seed selected from healthy stocks in 
the field. Some of the healthiest and most prolific plants will be chosen 
for this purpose, and the .small medium and large tubers will all be used 
as seed, and grown alongside of each other in order to test quantity and 
quality of yield. 

Tabl3 % ni. —Cut versus Whole Seed. 


Plot. 

Treatiuent. 

Actual Yield in 1 !)k. 

: Total Yield 

: barge. 

.Small. 1 

Total. 

per Acre. 

9 

i Mixed, cut and whole seed 

j 

1 389 

49 

438 

tons cwts. 

3 4 

10 

: Cut seed 

i 384 

54 

*138 ' 

3 4 

11 

Whole seed ... ... ... 

1 414 

1 

7H 

492 ^ 

3 12 


Variety Tests, 

The thirteen varieties tested w^ere all obtained in Melbourne, and 
generally the seed was good, but in some instances it was mixed, such as 
IMagnum Bonum, with a large quantity of the White. Elephant. Growers 
complain of the difficulty of procuring seed true to name, and it is highly 
desirable, in the interests of successful culture, that the varietp ordered 
should be supplied. Where varieties are being tested, as in this instance, 
for their disease resisting qualities, it is absolutely necessary to have pure 
6606. P 
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varieties, in order to know their respective qualities. Some of the varieties, 
such as the Southern Cross, were ready for digging about the middle of 
February, or after being three months planted; but, for a fair comparison 
of the yield, they were, all dug at! the same date, about the middle of April. 

The following table gives the yield of each variety, both large and small 
potatoes, and they are arranged in the order of their yields, the heaviest 
being at the top : — 

TA nhv. IV —Va m kty T ksts. 


j 


Plot. 

! 

Variety. i 

23 

C'orniiatiou 

i 

21 

Victory ... 


18 

Garinau No. 1 

! 

20 

Brown’s River 

... ] 

15 

Pink Eye 

.. i 

14 

Browneir.s BcaiUv 

1 

12 

Magnum Bonuiu ... 

... i 

13 

Early Bose 


24 

Early Vermont ... 


17 

Beauty of Hebron 


19 

U])-to-(late 


22 

Duke of Albany ... 


15 

Southern Crosss 



Acrtual Yield in lbs. 





Gro.ss Yield 

Larg-e. 

HinaU. 

Total. 

per Acre. 

tons cwts. 

281 

22 

30.3 

S 

18 

281 

17 

298 

8 

15 

251 

22 

273 

8 

1 

190 

41 

240 

7 

1 

107 

51 

22 s 

5 

14 

185 

20 

206 

5 

1 

147 

51 

‘ 198 

5 

15 

14-3 

20 

172 

5 

1 

147 

17 

; 154 

4 

15 

115 

25 

■ 140 

4 

2 

07 

11 

108 

! 3 

3 

85 

21 

. 106 

1 

2 

55 

18 

! 

74 

1 2 

i 

3 


Coronation and Victory are the varieties superior to all the others in 
the matter of yield, and the percentage of smalls is not large. Several of 
the others would have yielded much better, such as Up-to-date and Early 
Vermont, but for the seed being rather old, and consequently many misses. 

Coronation, although such a heavy cropper, is very late, and should 
have been sown earlier. The tubers are mostly large, flattish angular, red 
and white striped, and sound in centre. It is the best of all the varieties 
tested. 

Victory is also late, but a heavy cropper. The tubers are of large size, 
white or pinkish, and with rather deep eye. 

Carman No. i is a heavy cropper, with large, irregular elongated white 
tubers, thick, and slightly flattened. This variety takes its name from the 
raiser in America, Mr. Carman. 

Brown’s River is one of the old varieties, and known as an excellent 
potato, and a good cropper. The tubers are dark red, and flattish, but 
at Bunyip often hollow in the centre, and therefore not suited for the district. 
This hollow core is probably due to too rapid growth. 

Pink Eye, like Brown’s River, is a heavy cropper, but often hollow in 
the centre. The tubers are large, irregular, elongated, and white, with a 
pinkish colour in streaks and round the eyes. Both of these varieties are 
best grown in re3 soils. 

Brownell’s Beauty is a variety largely grown in New Zealand, and likely 
to suit this district. It is a fair cropper, and has a bright red skin. 

Magnum Bonum is a very old variety, and a little later than Early Rose 
and Beauty of Hebron. The tubers are of all shapes and sizes, and white, 
but it does not suit the district. The seed was very mixed, a large quantity 
of White Elephant being present. 

Early Rose is a well-known early variety. It is a very fair cropper, 
and the tubers are of a light red. 
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Early Vermont is similar in appearance to Early Rose, but of a darker 
colour, and with a rather deep eye. It is a fairiy’heavv cropper. 

Beauty of Hebron is the general crop of this district,' but was very bad 
with Brown Ring the previous season. It is an early variety, growing 
rapidly and vigorously, and the tubers are white with a pink flush. It 
is of excellent quality^ and if the disease could be controlled with carefully 
selected seed, it would soon become the most profitable potato to grow in the 
district. 

Up-to-Date is a good variety, but the seed was too old. hence many misses. 
The tubers are of good average size, white, smooth, with shallow eye. 

Duke of Albany is an early variety, with white, long, and narrow tubers. 
It only yielded a small crop. 

Southern Cross is a very early variety, being fit to dig in about fourteen 
weeks from planting. It yields only a light crop of white tubers, but is 
valuable on account of its earliness. 

The result of this season’s trial at Bunyip shows that five of the varieties 
tested are suited for a main crop, viz., Coronation, Victory, Carman No. i, 
Up-to-Date and Brownell’s Beauty. Although Brown’s River is a good 
market potato, it does not succeed at Bunyip, the large tubers being nearly 
always hollow in the centre. For an early crop, Southern Cross is likely to 
do well, and it was absolutely free from disease, only Beauty of Hebron, 
Early Rose, and Early Vermont giving indications of Brown Ring. 

Summary. 

I. The disease, known as Brown Ring or Dry Rot, is probably due to 
a fungus which is very common over a considerable area of the United States 
and Europe. 

2, The Beauty of Hebron, which is specially liable to this disease, was 
chosen for experiment, both seed and soil treatment being tried, and a number 
of varieties planted alongside of each other under similar conditions, in 
order to test how far they resisted the disease. 

3. Since there was hardly any rain during the growing season of the 
potatoes, very little of the disease appeared, so that no definite conclusions 
as to treatment can be drawn from the season’s experinaents. 

4. It has been found in the United States that a copious use of fertilizers, 
such as lime, phosphates, nitrates, and potash salts does not prevent the 
disease, and that the fungus attacks the plants from the soil in which it 
winters. 

5. The selection of seed should be particularly attended to, and the 
fifllowing recommendation has been strongly urged by Smith and Swingle, 
who studied this dry rot disease in the United States:—''The greatest 
care should be taken to avoid the infection of healthy land by the planting 
of diseased tubers. All tubers designed for seed should be cut at the stem 
end and carefully inspected before planting.” 

6. Prolonged steeping for two hours of the seed in bluestone solution, 
at the rate of one and two per cent., was very destructive. With the excep¬ 
tion of powdered bluestone, applied to the soil at the rate of 25 lbs. per 
acre, formalin (i in 40) was the only treatment that could be safely used. 

7. Whole seed had a slight advantage over cut seed in the matter of 
yield, but the percentage of smalls was greater, and it is generally recog¬ 
nised that cut seed from large tubers, with two or three strong eyes, 
produces the best plants. 

8. Among the varieties planted, Coronation, Victory, and Carman No i 
gave the best yields. 



446 


Agricultural Journal of Victoria. [8 August, 1905. 


THE DETECTION OF MARGARINE IN BUTTER. 


By Charles A., E. Biological Assistant Agriadlural Laboratory^ 

Owing to the suspicion which existed a short time ago, with reference 
to the adulteration of Victorian butter by the addition of foreign fats^ an 
examination of a large number of our Victorian factory butters was under¬ 
taken at the suggestion of Dr. F. J. Howell, late Chemist for Agriculture, 
for the detection of fats other than those naturally present in butter. 

It is now generally recognised that the most reliable results can line 
obtained by a comibinaiion of two methods of analysis. 

(1) By the use of the Butryo-Refractometer. 

(2) Examination by chemical means to estimate what is called its 

Reichert-Meissl value. 



BUTRYO-REFRACTOMETER AND HEATING ARRANGEMENT. 


The Biitryo-Ref r ado meter. —^The essential part of the Butryo-Refrac¬ 
tometer consists of two prisms of glass hinged so that they can he separated. 
Light enters at the t>ottom, passes through the prism, and is received 
through a telescope having a fixed scale in the eye-piece. The prisms are 
provided with a jacket through which water passes, the temperature of 
which is indicated by a thermometer. A drop of the filtered butter is 
placed on the glass surface of the lower prism, spread evenly over it, and 
the prism closed ; the reflector is adjusted so as to reflect clear daylight 
through the prism, when a portion of the field is darkened owing to the 
fine layer of fat the light has to pass through. The edge of this darkened 
portion is moved either to the left or right according to the temperature 
and nature of the fat under examination. A sample of margarine, or butter 
containing margarine, for instance, would give a much higher reading than a 
pure butter, so that any butter giving higher readings than 44.4 at 40 deg. 
€.y may be suspected to contain admixture of foreign fats, and should be 
further examined for the determination of its Reichert-Meissl value. 
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The following table taken from Zeits f, Unfers der Naltrungs u, 
Genussm, 1905, p. 136, shows- the readings ithat are given by the following 
substances when examined by the refractometer at a temperature of 
40 deg. C. (104 F.)—■ 

Butter ... ... ... 40.5—44.4 

Margarine ... ... ... 50.3—58.2 

Oleomargarine ... ... 48.6—49.2 

Lard ... ... ... 50.5—51.2 

Beef tallow ... ... ... 49.0 

Mutton tallow ... ... 45.0—46.0 

Cocoa butter ... ... 46.0—46.5 


DISTILLING APPARATUS FOR REICHERT-MEISSL PROCESS. 

Estimation of the Eeichert-Meissl Valne of Butters. 

Butter differs very greatly from other fats itn the large amount of 
volatile fatty acid that it contains; and this renders it possible by means 
of the Reichert-Meissl process of analysis to distinguish it from many other 
mixtures of fatty substances. For instance, if, when a small quantity 
of margarine or olemargarine is submitted to the same distillation process 
as that of butter^ the amount of volatile acid obtained is considerably less. 
The published results of the analysis of European butter give Reichert 
values of between 26 and 30, whilst margarine does not give more than 2. 

The following extract from the Analyst, 1904, will serve as an^ illustra¬ 
tion of the use of this method:—Quite recently, in order to ascertain 
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whether Dutch butters as a whole gave abnormally low Reichert-Meissl 
\Tilues, fifteeiiii samples were purchased in the open market by Grossmann 
and Manchard and analyzed. They gave Reichert-Meissl values from 29.5 
to 33.4. It being the usual practice, however, for dealers to ‘ salt ’ the 
butter bought in the open market before exporting it to Germany, samples 
were, a few days afterwards, taken in that country from consignments 
exported by the dealers mentioned above; but on amalysis were found to 
be consideraibly lower in every case—giving Reichert-Meissl values from 
21.8 to 25.8, 

^^In some cases the actual presence of vegetable oils was proved by 
special tests, and from the results obtained in the other analytical deter¬ 
minations, nearly all the samples might be considered adulterated.’^ 

One object held in view in carrying out this investigation on Yictorian 
butters was to obtain figures for comparison with those already found by 
different analysts, both on the Continent and in the United Kingdom. 
The following are the results obtained from examination of loi samples 
of butter from different districts in Victoria during the months of De¬ 
cember and January, 1904-5 :— 


Befractometee Beadtnus axi> THE Reicheet-Meissl Valves of Buttee from 

•DIFFERENT DISTRICTS IN VICTORIA EXAMINED DUEINU THE MONTHS OF DeUEMBER 
AND January, 1904-5. 


No. 

Factor}' Brand. 

Refractomefcer 
Reading', 
Temperature 
JO® 0. 

Reicliert- 
Meissl Value. 

No. 

Factory Brand. 

S 0 

1 1 
111=^ 

2 

it 

'->.2 
"S ^ 




WESTERN 

BIST 

RIOT. 



1 

Faniham ... ] 

43-1 

3100 

10 

Beech Forest ... 

42*8 ' 

28*10 

2 

Penshurst 

42-8 

29*03 

11 

Mount Bouse ... i 

42 5 

28*58 

3 

Leura 

42-1 

29*48 

12 

Cororooke 

42*8 

28*83 

4 

Cobdeu 

42'8 

29*30 

13 

Coran gam ite ... 

43*0 

: 29*27 

f) 

Noorat 

43-0 

29T>9 

14 

The Sisters ... ' 

42*7 

32*79 

6 

Beech Forest ... 

43-2 

31 *89 

15 

Carlisle Biver ... 

43*3 

30*77 

7 

Apollo Bay 

43-3 

32*10 

10 

Cobden 

43*1 

2t)*f)9 

8 

Grasi^mere 

42*7 

30*14 


— 

— - 


9 

Macarthur 

42*8 

! 30*31 


Average 

42*9 

:i0 (Mi 


KOllTH-EASTERK BJSTEICT. 


17 

Tatong 

43*3 

28-47 

30 

Strathbogie 

42*8 

30*49 

18 

Benalla 

42 9 

31 -09 

31 

Yea 

43-3 

30*10 

19 

Wilbv 

43*0 

20*99 

32 

Milawa 

44*1 

29*97 

20 

Tamleugh 

41*6 

28*56 

33 

Baddaginnie ... 

44*2 

26*32 

21 

Milawa 

42*6 

31 30 

34 

Goorambat 

44*7 

26*39 

22 

Euroa 

42*6 

29'22 

35 

Natbalia 

44-2 

27*12 

23 

Mansfield 

42*6 

30*92 

36 

Thornton 

43*0 

28.80 

24 

Arcadia 

42*7 

28*82 1 

37 

M'errigum ... i 

43*8 

26*06 

25 

Eskdale ... ‘ 

42*9 

31*61 1 

38 

Picola 

44*3 

25.49 

26 

Kerrisdale 

43*0 

28*57 

39 1 

Youanmite 

1 44*4 

: 24*46 

27 

Miepoll 

43*6 

27*51 

i 



[ 

28 i 

Wilby 

44*2 

26*04 





,29 

Youarang 

43*7 

27* 1 


Average ... 1 

i 43*4 ! 

' 28*50 
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I 

No. ; 


Befuactometer Eeadix< is— roufm uecL 



Factory Brand, 



No. 


I'^ictory Brand, 


CJ 3 (U 





GIPPSLAND 

DISTPJCT, 



40 

Koruniburni ... 

43-1 

32*42 

'' 52 

Orbo.=;t 

42*9 

32*92 

41 

Poowong ... ; 

43 T 

30*16 

'i 53 

Longford 

43.4 

28-21 

42 

Or host ... ' 

43*0 

30*16 

54 

Kewry 

43*0 

31*59 

43 

Red Hill ^ 

43*0 

32*01 

li 55 

Yiniiar 

43 0 

31*34 

44 

Yannathaii ... i 

43*2 

31*56 

1 56 

Auricula 

44*0 

30*23 

45 

Boisdale 

43*1 

32*10 

1 57 

Crystal Creek ... 

44-4 

27 05 

46 

Koorooman ... j 

43*3 

30*10 

ii 58 

Calliguee 

43*5 

32*12 

47 

Albertoii ... 1 

42*5 

30 65 

11 59 

Ryeloourne 

43*3 

32*42 

48 

Traralgon ... ' 

42 9 

29*25 

1 60 

Thorpdale 

43*6 

32*21 

40 

Trafalgar ... ' 

42*9 

28*10 

■ i 




50 

Kirrak ... i 

42*8 

29-16 

;j 




.51 

Kongwak 

43-1 

32*61 

• ! 

Average 

43*2 

30*78 



CENTRAL 

DISTRICT. 



fU 

Biiniiu’cuig 

42*9 

32*80 

: 80 

Colilan 

43*5 

27*19 

62 

Mt. iTankliii ... 

42*0 

29*80 

81 

Select 

43*3 

31 T>3 

63 

Barrabool 

42*8 

32*38 

82 

Lily PoiidvS 

42*9 

31*15 

64 

Surrey Down ... 

42*1) 

31*53 

S3 

Seymour 

44*4 

26*07 

65 

Wanulta 

43 0 

28*40 

84 

Ozone 

43 3 

31*19 

66 

Silver Wattle ... 

43*1 

29*71 

85 

DeAvdrop 

43*2 

30*75 

67 

Wallace and 



86 

Clover Hill ... 

■ 42*5 

30*31 


Millbrook ... 

42*6 

29*30 

87 

Olenroy 

i 43*2 

29*54 

458 

Heyman 

43*0 

30*15 

88 

Disca 

i 44*1 

27‘07 

69 

Myrniong 

43*5 

29*10 

89 

Heron 

43*7 

30'31 

70 

1 Ballangarook ... : 

42*2 

29*84 

90 

Heyman 

1 43*1 

30*30 

71 

Meredith ... ’ 

42*5 

28*31 

91 

Dewdrop 

1 43*6 

’ 29*98 

72 

1 LX.L. 

43-7 

30-44 

92 

C. W. S. 

1 42*5 

3063 

73 

1 Biindalong 

43") 

28*29 

93 

Sphinx 

44*4 

25*52 

74 

Daylesford 

42*4 

29*36 

94 

A.B.G. 

43*6 

26'79 

75 : 

Cameo 

43*3 

29*46 

95 

Federal 

43*1 i 

30 '25 

76 : 

Central ... ^ 

431 

32 05 

96 

Guildford 

43*0 : 

27 *61 

77 1 

Mt. Dow'all 

42() 

30-01 

97 

Tragowel 

; 42*9 ; 

28 33 

78 

ILR.M. 

43*1 

27'61 



-- 

-- 

'79 1 

Barrabool ... , 

42*9 

30*45 


Average 

43*1 1 

29*59 


NOllTH AND NORTH-WESTERN DISTRICT, 



98 

Kialla ... ' 

42*7 

2i»-75 [ 

101 

Loddon Valley 

43*4 

29-54 

99 


43 5 

"^9*11 i 

' 




100 

Appin 

43*5 

27*95 i 


A^'erage 

43*3 

1 29*09 


The above figures indicate that Victorian butters do not materially 
differ from the limits ascertained from this combination analysis of samples 
in other countries. These analytical results were obtained from butter 
made during the summer months; and it would be valuable, for the 
purpose of detecting adulterations, if similar examinations were made 
during every month of the year. Since, it is possible that the figures may 
vary according to the season, it is the intention to further continue these 
investigations. 

I have to acknowledge the valuable assistance of Hr. Hilary Dowling, 
of this laboratory, in carrying out these investigations. 
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NOTES ON THE EXPORT SEASON, 1904-5. 

By R, Crowe, Suferintendent of Exforts, 

Although the season did not comnience well, owing to shortage of grass 
and unpropitious weather, it reached, at its height, a point not previously 
attained in the history of the Dairying Industry, the weekly surplus 
available for export in the latter part of Movember last exceeding 800 tons. 
Notwithstanding this achievement, however, it fell off very rapidly, and 
died, so to speak, quite suddenly. Still, the total exports to the 30th June 
reached 16,381 tons. Though not a record aggregate, these figures have 
been exceeded only on one previous occasion, namely, 1899-1900, when 
17,707 tons were shipped, but, unlike the present season, that in which 
the larger output occurred began very early, the conditions were favorable, 
and the season well drawn out All things considered, therefore, it must 
be conceded that the industry is making headway, even though the dairymen 
liave not yet taken all the steps necessary to bring their cows into full profit 
early, nor have they adopted sufficient means to protect the animals against 
adverse climatic influences and to secure the proper provision of summer 
fodder to prolong the period of lactation. A report just issued by the 
Government Statist shows that the number of dairy cows in Victoria is now 
632,493, as against 521,612 three years ago, an increase of 110,88 r. 

Anomalons Prices. 

Every one must be gratified at the prices realized for export butter, the 
average for some of our best factories coming out at 103s. and 104s. per 
cwt. for the season, whilst little, if any, went below an average of 100s. 
The most remarkable feature of the season was the high price realized 
for secondary and poor butters, as compared with what \vas paid for the 
choicest qualities. This anomaly elicited considerable comment from all 
sections of the trade in England, some of whom, in their reports, go so far 
as to say that they could not remember a previous like occurrence, and 
explain it by the scarcity of butter on the Continent, and the ever augment^ 
ing demand for butter at is. 

The following extracts show the exact position of affairs: — 

'"The price of Australian is 104 s. to 106 $. for choicest brands. Secondary 
qualify butters still keep at a price far beyond tfeir intrinsic value.”— {Weddell and 
Co.’s Market Re fori.) 

“ The curious part of the situation at the present moment is the narrowness 
of the margin in price between factories of indifferent repute and brands of the 
highest reputation. The absence of Russian, Continental, and American butters 
largely accounts for this, but some butters which in an ordinary way would only 
sell at from 6 s. to 8 s. below choicest are now realizing from 2 s. to 3 s., and are clear-,.,, 
ing promptly.”— (Mills and S farrow’s Market Re fori.) 

The present arrivals of secondary butters from all butter-producing 
countries are very insignificant and quite out of proportion to the demand for 

that cliass of butter.It would seem that such an absurd position that 

bad butter should fetch almost the same price as good, would not be one that could 
last very long. The natural consequence would be that one out of two things would 
happen—either that best butters would go dearer, or that secondary butters would 
go down. To our mind, however, it does not look like either of these alternatives 
happening just yet,” {Angto-Continental Produce Co’s Market Refori.) 

“We quote strictly choicest at 103 s. to 104 s., London, the latter figure being 
exceptional, and, when made, is only for small retail lots. Under-grades are very 
^ scarce,’ and in strong demand at 98 s. to loos. and 102 s.”— {R, and W, Davidson’s 
Market. Re fort.) 
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Evidently an immense section of the consumers limit their price 10 the 
handy shilling, and if a figure beyond that is asked, fall back upon the 
cheaper margarine mixtures or jam; but doubtless the most signifiicant factor 
in this connexion was the diversion of a large portion of Russian butter to 
Continental markets. In previous years Britain was the principal importer 
of the Continental surplus, but now Germany is becoming a large cus¬ 
tomer for it also. Both the higher prices and the increased German demand 
were instrumental in diverting Russian butter from its usual channels, for 
three years ago Russia occupied third place as a butter exporter to Ger¬ 
many, whilst last year she improved her position to first. During the 
.same period the exports of Russian butter td Britain show a correspond¬ 
ing decrease. 

Much as it may be desired to see a medium butter realizing a satisfac¬ 
tory price, there are features in the situation which should not be over¬ 
looked. For example, it inclines our more happ'y-go-luckv suppliers and 
makers to rest too much on their oars, and generally has anything but a 
good effect upon all. . 

Moisture and Boric Acid in Butter. 

During the export season 494 samples were taken and analyzed for 
moisture and boric acid contents. The average per cent, of moisture was 
stnd of boric acid, 0,342 per cent. Butters from the Western Dis¬ 
trict averaged 13,508 per cent, moisture, and 0.329 per cent, boric acid; 
North-Eastern, 13,856 per cent, moisture, and 0.365 per cent, boric acid; 
Gippsland butters averaged 13.928 per cent, moisture and 0.356 per cent, 
boric acid; and butters from Melbourne, 13.707 per cent, moisture and 
0.297 per cent, boric acid. Gippsland butters showed the highest and the 
Western District the lowest percentage of moisture. The North-Eastern 
District butters contained the highest, and those from Melbourne the low^est 
percentage of boric acid. Blow ever, the difference between the figures for 
the various portions of the State is so slight as scarcely to call for com¬ 
ment. Thirty-five consignments, representing 2,871 boxes, or nearly 72 tons 
of butter, w^ere refused the Government stamp of approval and shipment 
to the United Kingdom by the Department during the season, on account 
of having been found to contain more than 0.5 per cent, of boric acid^—the 
limit allowed by law in England. This action was taken early in the 
■season, and had the effect of promptly bringing into line the twenty-four 
factories, which had overstepped the mark. The step was considered 
essential in the best interests of the dairying industry, to check the grow¬ 
ing disposition of some factory managers to increase the weight of butter 
by impounding more water with it than formerly, and their attempt to 
minimize its consequent reduced keeping qualities by the addition of in¬ 
creased doses of boric acid. It is well known that butter carrying heavy 
percentages of moisture usually contains increased proportions of casein, 
that element which is so subject to detrimental change. 

For the previous season, 1903-4, the average per cent, of moisture in 
export butter analyzed -was 13.05, or 0.726—say, three-quarters of i per 
•cent: less than for "this season. The average boric acid contents was 0.297 
per cent., or 0.045 this year’s result. But for the firm 

•stand taken by the Department in promptly stooping this tendenev to 
overload butter with moisture, the comparison would have been very much 
worse than it proved to be. 
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Both manufacturers and shippers -should remember that the number of 
countries placing restrictions on the use of chemical food preservatives, 
io increasing every year. The markets to which Victorian butters are 
consigned are also on the increase, and our Government is determined to do- 
all it can to build up and jealously maintain the good name and purity of 
its exported food products. It is held in England that butter is adulterated 
if it contains more than 0.5 per cent, boric acid, and the Department of 
Agriculture here refuses to be made a party towards assisting in the break¬ 
ing of laws made by the Mother Country. Such is the stand taken by 
Victoria pending the passing of local powers dealing with the subject. 
The Natal Government has limited the boric acid contents in imported' 
butters to 15 grains to the lb., or 3-i4ths of i per cent., and moisture 
contents to below 15 per cent. 

Some European countries have standards for imported-, foods, heavy 
penalties being attached to the importation of goods not up to the required 
standard. Therefore, until statutory powers are granted, our instructions 
are to stop the export of products which do not in.every way conform to* 
the legal requirements of the country to which they are consigned. Just 
recently it was announced to the world that Australian butter had been 
refused admission to the United States through containing more boric acid 
than the law allowed in imported butters. It is not yet known here what 
part of Australia this particular butter went from, and it will be time- 
enough to deal with the matter when full particulars come to hand- A few 
damaging advertisements like this would irreparably injure our export 
trade. The New South Wales Premier put the position in a nut-shell, so 
io speak, one day recently at a country show, when he said:—There was^ 
one thing they must do if they would increase the value of the export trade, 
and that was to maintain an absolutely unimpeachable standard of quality. 
This our Premier and the Honorable the Minister of Agriculture are- 
determined to continue carrying out. This sometimes so-called Government 
interference is purely a modern business requirement. Countries, accord¬ 
ing to their views, choose to make laws governing the purity, wholesome¬ 
ness, quality, and weight of their food-stufFs in the interests of humanity 
on the one hand, and to prevent the exploitation of their country by the 
foreign trader on the other. The following are sample letters received” 
by me recently: — 

‘"Our agents in Africa write to us as follows :—"A proclamation has just been- 
issued rendering any one liable to prosecution who sells imported butter containing 
a Mglier percentage of water than 15 per cent.; also the additions to butter of any 
extraneous matter or other preservative than boric acid. Addition to butter of greater 
pronortion than 15 grains of boric acid to i lb. butter shall be regarded as injurious 
to health, and render seller liable to prosecution,’ We w'ould esteem it a favour 
if vou would forward us copy of your regulations permitting export of butter., for 
the" satisfaction of our African buyers, for which we thank you in anticipation.” 


“Following on our several conversations re percentage of moisture in butter, 
and the request by our London house that the Department of Agriculture should, 
in some way, protect London consignees of Victorian butter ag.ainst a possibility of 
violating the Act about to be passed in England, providing that butter shall not 
contain more than 16 per cent, of moisture, we have received the following further 
communication in our last mail to hand :—^Warranty— t^e percentage of moisture- 
in butter, we await Mr. Crowe’s views; it should also cover purity. We have to stamp 
every invoice with the following:—‘Guaranteed pure butter, and not containing 
over 16 per cent, of moisture.’ We shall be glad if you will take this matter up 
without delay, as we should like to have some workable arrangement for next 
season.'’*, 
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Causes of Improvement or FaUing-off in Quality. 

A full investigation into the quality of the butter exported by each fac¬ 
tory in the State over the last live years has been made, and the notes 
and definite records of each examination of every consignment made at the 
time of inspection have attested the fact that a consistently high standard, 
with very little deviation, has been maintained by many, whilst others, 
although keeping up a certain uniformity, comparing season with season, 
show considerable \mriations in quality throughout each individual season, 
due chiefly to insufficient refrigerating power and distance from the railway 
station. There may be some excuse for managers in the former connexion, 
but the damage sustained in bad weather due to long journeys to the 
railway station can be largely counteracted. For instance, the Corryong 
Factory, which is 50 miles from a railway station, has overcome this 
drawback by care before despatch and unremitting attention daring transit. 
The butter is never allowed out of the factory until it has been well set 
in the cool room, wet bags and blankets being placed over it, which are 
kept damp during the two-days’ journey to the station. 

Many factories show a gradual, some, even a marked improvement; but 
in a few cases the opposite is also noticeable, certain of them having gone 
down the hill in the quality of their product. By contrasting the twenty 
^vorst and the twenty best of our factories, and inr|iiiring closely into the 
reasons for their deterioration or progression as the case may be, a valu¬ 
able, a decisive, and a reliable conclusion is easily arrived at. 

During the export season a number of factories have sent out their 
waggons, and collected nearly all their cream daily\ making a first quality 
butter, for which they pay higher to the supplier and which they put tip 
under a special brand ; whilst the cream gathered at long or irregular 
periods is paid for on a lower basis, according to its condition. Differential 
payment, and the daily collection of cream, may be commended as the 
chief requirements of the manufacturers who have to rely on home separator 
.«:ources for their supply. The building of new factories, too, has in every 
case meant an improvement in the quality of the butter. Many buildings 
•originally very imperfectly constructed of wood, are now up to fourteen and 
fifteen years old, and show signs of decay and contamination. In such 
instances it is almost impossible for a manager to protect his products 
during the process of treatment. Another cause of marked improvement 
has been the installation of increased refrigerating power, although some of 
our factory directors have unfortunately very tardily recognised that a 
ten-ton per week output requires double the power necessary for a five- 
ton output. 

To sum up the bad results—we have bad management, contaminated 
buildings, defective drainage, change of milk supply to home-separated 
cream supply, the use of faulty cream and milk cans and cream vats off 
which the tin was worn. In each case, the remedies are obvious. To 
reiterate, the contributing factors to the good results achieved have been 
good management, suitable buildings and machinery, improved methods 
of collecting and handling cream, and the payment for it on a differential 
'I'asis. It is worthy of note that in every case W'here headway has to be 
recorded, that headway was helped by the advice of the Dairy Staff of the 
Agricultural Department; whilst in the cases where bad conditions aw^ait 
amelioration reports were duly made by the Dairy Staff to the directors 
of such factories, indicating the steps necessary to achieve improvement. 
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These reports have been invariably preceded by personal visits and investi¬ 
gations made as a result of the observations of the factories’ butter during 
its inspection prior to export. Thus it will be seen that the universal 
adoption of grading, combined with a proper system of dairy instruction 
and inspection will secure prompt and manifold benefits. 

The Grading of Export Butter. 

In the season 1905-4, when voluntary grading was introduced, some 
22 factories availed themselves of the Department’s offer to carry 
out the work for them, whilst this year 67 factories had their butter 
graded prior to export. So far, there have been no complaints. Indeed, 
it is very satisfactory to be able to say that, on the contrary, many letters 
commendatory of the grading certificates and their help have been received. 
The merits of the method are now recognised to an extent that guarantees, 
its ultimate universal and permanent adoption. Every exporter, therefore, 
should secure as soon as possible for himself, its educational and other 
a(cruing advantages. Some butters which last season ranged as low 
as 88 or 90 points, brought almost as good a price on the London market 
as that which secured 97 points, but this was due to the abnormal market 
already pointed out. When a comparison is made with the grade reports 
and local values of these butters, it will be found that basic principles 
of the grading system are sound and thorough. Many factories this past 
season have secured averages of from loos. to 102s., and grade reports on 
their consignments down to 88-90 points, whilst butter scoring 96-97 
realised only is. or 2s. more. On .comparing those butters on the local 
market, they rarely bring within 2d. per lb. of one another, and recently 
they have been separated by up to as much as 4d. per lb., and occasionally 
even more. These facts should be borne in mind by all when comparing 
grading leports with the actual prices received. Some may be disposed 
to discount grade reports as the result of their experience this season w 4 ien 
rot in absolute conformity with the prices realised on the home market. 

Goverxunent Control—Wliat otlier Conntries axe Doing. 

There is a growing tendency amongst many of our competitors, Den¬ 
mark, Sweden, Finland, Russia, 'Canada, and New Zealand, to nationalize,, 
as it were, their dairying industry by the exercise of close government con¬ 
trol over such practices or matters that might be calculated to in any way 
tarnish the reputation of the country’s products. The use of national brands, 
by which goods from any country can be easily recognised, is also spreading, 
yet, although attempts have been made in Victoria to bring about a similar 
result, and derive advantages from the operation of this most beneficent of 
modern trade movements, we have not kept pace with the times in this de¬ 
gree. Only a few months ago Queensland, the youngest butter-exporting 
State of the Commonwealth, succeeded in passing a measure which is now 
in operation, to properly control exported dairy products. The chief 
characteristic of the system is the instructional gain which must accrue 
from independent expert inspections and instruction. The necessity for 
its adoption here is now so patent that the introduction of legislative- 
measures will, it is believed, meet with so little opposition as to render their 
passage a mere formality. 
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AMERICAN RESISTANT ¥INES. 

PART I. 

By G. H. Adcock, FXS. 

IntrocLiiction. 

The vine, probably the oldest cultivated plant, has representatives in 
tile indigenous floras of all the continents. The natural order in -which 
botanists place vines is known as Ani'pelidea, though the name Yinifera was 
adopted by the late eminent Baron von Mueller. The genus is Vtiis, This 
name is said to have been given from a Latin word signifying to twist, and 
has reference to the characteristic twining of the branches. Others, how¬ 
ever, consider the name to have been derived from a Celtic word meaning 
the best of trees,” in allusion to the useful products of the vine. 

The so-called European vine (T. vmifera) is endemic in both Europe 
and Asia, and has been in regular cultivation since pre-historic times. Its 
geographic range was formerly much greater than at present, for the in¬ 
disputable records of the rocks in many places show it to have once flourished 
over areas w^here now, owing to climatic changes, it could not naturally 
e?:ist. Varieties of this species, obtained largely by selection, are now 
numbered by thousands, and supply us with all kinds of grapes for table, 
wine, or drying purposes. Asia has also other representatives of the genus, 
but they are not of much interest from a viticultural stand-point. The 
same also applies to the native vines of Africa, though it may be of passing 
interest to notice that the natives of Madagascar affirm that the berries of a 
wild species in that island are deleterious—a statement requiring further 
confirmation. 

Australian representatives number some seventeen species (Mueller), of 
which perhaps two are found naturally growing in our State. These 
Victorian species, unlike our cultivated vines, are evergreen. Attempts 
to graft, cultivate, and thus improve them, have been made from time to 
time, but so far without much success. Baron von Mueller states that Mr. 
E. Giles, the explorer, made some wine of fair quality, reminding of 
claret,” from F, aceiosa, a Northern Australian species met with on his 
travels. 

Resistant Stocks, 

But it is with the American species, their varieties and hybrids, that we 
are now more particularly concerned. These vines have, of recent years, 
come under prominent notice owing to their resistance to the ravages of the 
deadly phylloxera. It has already been pointed out in a former issue 
of the Journal that these stocks resist the attacks of phylloxera by the 
possession of a better root protection, and also by annually repairing any 
slight injury that may have been received from this source. As the in¬ 
jured part is cast off each year, the tiny insects can do no permanent harm 
to the roots of truly resistant stocks. Like the mythic Sisyphus, who was 
condemned to roll up hill an ever-returning boulder, the phylloxera has an 
endless task, without making any lasting advance or progress in the destruc¬ 
tive work on these stocks as compared with the devastation on European 
vines. The resistant properties and vigour are increased or reduced as 
the vine is planted in suitable or unsuitable soils. 
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It cannot be too strongly impressed that the stocks, to be of any value, 
must be resistant to phylloxera, vigorous in growth, adapted to the par¬ 
ticular soil where they are to be planted, and possess grafting affinity for 
the desired scions. 

^The American vines imported into this State were selected for their 
resistance to phylloxera, and vigour of growth. During se\'eTal years series 
of experiments were carried out here to test adaptability and grafting 
affinity, and thesd data are now available. 

Influence of Excess of Lime. 

Most of the resistant stocks are unfavorably influenced by the presence 
of a large proportion of lime in the soil. Under such conditions they 
become affected with chlorosis, and may even succumb. To determine 
the percentage of lime in the soil, various forms of calcimeters have been 
adopted. The writer uses that of St. Rene. A given quantity of the soil 
to be tested is weighed by means of the hydrometer. This sample of 
earth is finely powdered and sifted, and placed in a glass jar. A small 
test tube, containing diluted hydrochloric acid, is lowered also into this 
receptacle, which is then corked tightly. A glass tube passing through 
the cork is connected by a rubber pipe, with a graduated scale. By in¬ 
verting the glass jar for a moment the add is poured over the sample 
of soil, and carbonic acid gas is liberated. The gas passing along the 
tube exerts pressure on the mercury in the manometer, and it automatically 
records the percentage of lime in the sample under test. Slight correc¬ 
tions have to be made according to the temperature. The rate at which 
the carbonic acid gas is liberated gives an approximate idea also of the 
assimilability of the lime in the soil, thooigh this cannot be regarded as 
always reliable. 

For calcareous soils the Berlandieri stock is most suitable, as will be 
subsequently described. 

VlTIS Riparia. 

We have already pointed out that there are but few of the American 
species of vine that are of practical interest to viticulture. It is proposed 
to give, from time to time, brief notes of those that have any viticultural 
value, and are in use or under trial here. 

Vttis riparia, or the river-side grape, is naturally found over a wide 
range of latitude, and withstands extremes of temperature fairly wxll. 
Riparias are early in starting into growth after the dormant season, and 
the tender shoots ane then liable to be injured by frost. This is, of 
course, only when ungrafted. The varieties with large, shining leaves are 
regarded as the most suitable for cultivation. Being, as the name indi¬ 
cates, riparian in their habits, these vines revel in moist, nver-side situa¬ 
tions, but they do not thrive in marshy or undrained soil. In fact American 
vines require proper drainage, and a thorough and deep cultivation of the 
soil. In this respect they are not peculiar. It may be remarked, in 
passing, that the value of drainage cannot be too strongly emphasized. 
Where stagnant or excess of water is present, the root svstem cannot pro¬ 
perly develop. Both the stagnant water and succeeding drought act 
in a decidedly injurious manner on the tiny root hairs, and as these are the 
; media of supplying the plant with its water and the dilute plant food 
^derived from the soil, it follows that the plant deprived of these hairs must 
suffer and eventually die. If vigorous growing varieties are grafted on 
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stocks planted under such adverse conditions, the evil is accentuated. The 
demands of the quick-growing graft cannot be satisiied, and disaster 
naturally and speedily follows. Many cases of failure on the part of 
grafted vines during their early years are attributable to this cause. 

Ripap.ia Gloire. 

One of the most successful and extensively used graft bearers is Rif aria 
gloire {de Montpellier)^ synonym A. forialis. The stem is robust, the 
vine is of vigorous growth, producing in suitable localities canes of phe¬ 
nomenal length; prostrate or climbing in habit. The wood is hazel 





coloured, flat near the nodes, with long internodes. Canes frequently have 
a somewhat angular or zigzag appearance, owing to the slight angle or 
bend at the nodes. The bark is smooth and thin, often showing a delicate 
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bloom. The iea,ves are large and shining, and appear as if inflated be¬ 
tween the main veins^ prominently toothed, witli smaller teeth interposed ; 
under page of leaf lighter green. Root system spreading and inclined to 
be horizxmtal and near the surface, rendering the |)lant susceptible to 
drought, Ronls slender and wiry. 

Resistance^ 18. Tweaity represents ab.solute immunity. 

Adaptability .—For moist, rich, loamy soils, containing less than 25 
per cent, of lime (Foex) and not too wet, these plants are admirably 
adapted. 

RIPARIA GRiVND Glaere. 

The trunk is islender, producing vigorous and long canes. Wood 
reddish, covered with bloom, secondary shoots frequent. In its habit of 
growth and shape of leaf this variety resembles R. gloire, though the 
leaves on R. grand glabre have more parallel sides. This cepage is said 



to withstand draught better and adapts itself to less fertile soil than the 
other Riparia, though in some districts it is less vigorous in habit. It 
came into early and rapid prominence on account of its resistance also 
to chlorosis. 

Resikance against phylloxera, 18. 
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Grafting affinity .—Both the Riparias described are good graft bearers, 
and have been largely used in Francej where by far the larger part of 
the reconstitution has been done on these stocks. They impart great fer¬ 
tility to their grafts, which come into bearing at an early age, and produce 
freely. The cuttings of both varieties strike readily,' and, after bench¬ 
grafting, quickly unite with the scion during stratification. Reconstitu¬ 
tion on these stocks has been successfully accomplished in Victoria, and 
^vine made during the third year after planting. Mr. T. Darveniza, pro¬ 
prietor of the well-known Excelsior Vineyard, ]\Iooroopna, whose 15 acres 
of reconstitution include a considerable portion on Riparia stock, made 
5^500 gallons of wine last vintage from the 15 acres. Considering that 
there had been some failures to grow owing to the drought, and that the 
vines were only three years planted, the results must be regarded as 
firomising. 


THE ESSENTIAL ELEMENTS OF ORCHARD 
MAKING AND MANAGEMENT. 

By C, Bogue Luffmann, Principal, School of Horiiculttire, Burnley. 

By far the larger half of those engaged in commercial fruit-growing 
are practically ignorant of the essentials to success in this field. What 
are they ? In brief:— 

I. A knowledge of the variable nature and value of soils, 
and the influences which affect them for and against 
plant growth. 

II. The selection of good and drainable land. 

III. An abundant manure supply. 

IV. A sound working knowledge of the constitution, struc¬ 

tural form, durability, and requirements of fruit bear¬ 
ing trees, that they may be allotted suitable climates, 
soils, and situations. 

F. A knowledge of the bearing tendencies and types of 
light wood in mature trees of different species and 
varieties. 

VI. A knowledge of the actual functions of the seasons and 
the variable work imposed at different periods in the 
life of trees. 

VIL The capacity to select first-class varieties of really well- 
formed and strong young stock. 

VIIL A sufficient and assured amount of skilled labour. 

IX. A definite knowledge of markets and of the capacity to 
supply particular centres regularly. 

X. Capital sufficient at starting to insure every operation 
being carried out in accordance with a well-conceived 
plan. 

XL A good general knowledge of all that pertains to the 
conduct and improvement of a small rural estate. 

XII. Planning and planting in accord with size and resources. 

Each of this round dozen of items is in reality large enough for an 
article, hence the gist of each is all that can be attempted here. 
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Tlie Soil: Grading and Draining. 

Concerning the soil, how very few know what it is, how to grade and 
compound it, or how to choose and prepare it for particular specks or 
groups of trees. How few recognise the universal want of drainage, when 
and how to cultivate soil according to its nature and position, and the 
character and age of the tree it is to support. The functions ot light, 
heat, air, and moisture as they affect the health, growth, and value of 
roots are but little understood, though the superstriictiire of trees is entirely 
dependent on their root systems. 

All Abundant Manure Supply Necessary. 

The acreage to be placed under fruit in any locality should be in exact 
accord with the means for making or obtaining manure. Some species of 
fruits require ten times as much manure as others; but as perfectly deve¬ 
loped and high quality fruit is impossible where soils are deficient, it 
follows that manuring constantly and abundantly is the only sure means 
of keeping an orchard in profit over any considerable number of years. 
The average orchardist is roundly to be blamed for his neglect to gather 
up and feed to his trees some of the thousands of tons of good food-stuffs 
which annually lie to hand in every locality worthy of regard as fruit¬ 
growing country. If there is no manure it is wrong to be there. Bulk 
manures are the surest medium for the retention of moisture during summer 
and as a moist soil is the everlasting requirement of the fruit-grower, he 
should not attempt to carry on without it. How to grow, make, and use 
manure are highly essential to successful orchard work. 

Fruit Tree Making. 

The whole round of a tree’s existence should be known to the fruit¬ 
grower. Then he divides its life into two distinct periods:—(a) That in 
which it is being built up into a strong and shapely object; and (^) The 
fruit-bearing period, when a distinct group of operations has to be carried 
out on the soil and plant, in order to maintain it in health and profit. 
Before this work can done with certain success, the constitution, ordinary 
structural form, durability, and general requirements of each tree must be 
known. He cannot decide on distance apart, degree of uprightness, siil> 
stance, length and number of branches, without first acquainting himself 
with the resources of the soil and the means for keeping it in heart and 
good condition. Thus, a tree is big or little, sturdy or slight, high or low, 
close set or openly arranged by the express design and labour of the 
orchardist. Like any other architect, he builds according to the strength 
and durability of his materials. The foregoing relates to pruning and 
soil management to make the foundations or framework of trees. 

The Promotion and Management of Bearing Wood. 

The tree being made, the wants of the soil in the form of manure and 
cultivation vary considerably from what is applied in the early years, 
since new functions are brought into play and new materials employed in 
varying proportions. A new type of wood must appear in the tree, and 
this must be promoted, developed, maintained, or removed according to 
its position. 
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Tlie Functions of the Seasons and Different 
Parts of Trees, 

A tree occupying the ground the year round performs very varied func¬ 
tions, and the fruit-grower should always be in a position to say what it 
might be or is doing. The extremities of plants—their roots and leaves— 
are the active feeding and formative agents. One must know under what 
conditions these can act in diiferent soils and atmospheres as regards heat 
and moisture, and also the variable results of roots of different sizes 
feeding in different degrees of density and depths in the soil. Thus, roots 
at six inches, at one and two feet from the surface, are taking in different 
properties, or different proportions of properties, so that the sap which 
each provides brings about varied results in the head of the tree. This 
is an extremely large and fascinating subject. But, leaving fascination 
out of the question, the orchardist should always know what kind of root 
system, what proportion of big and small, deeyj and shallow, roots, trees 
require in a particular climate, soil, and situation. 

Roots perform different functions at different seasons, and at dift'erent 
temperatures, according as they are associated with moist or dry air. Leaves 
also are formed, grow, and ripen differently, and are of unequal value, 
according fo the nature, volume, and period at which the sap reaches them, 
wnth the result that both flower and wood buds are formed irregularly, 
and are of different values. The soil must ever be under entire control, that 
the growth of the tree may be regulated. It is, therefore, essential that 
the orchardist should understand such simple laws as govern the making 
and circulation of the sap, and the conditions under which plants feed, 
grow, and sustain their various parts. 

Well-formed and Strong Stock Essential. 

The really profitable species and varieties of fruits for different regions 
and markets are not difficult to discover, but it is not easy to procure 
well-formed and strong stock with which to found a profitable orchard. 
Young trees must not be irregular in form or wanting in substance or 
vitality. It is essential that the fruit-grower should know what class of 
soil, climate, method of working (as budded or grafted, high or low worked), 
class of stock and root system, combine to make strong and profitable 
trees on the area where he elects to labour. Any native or acquired 
weakness invites disease or animal pests; and debility among trees is in 
direct proportion to their being out of place in the matter of climate, soil, 
and treatment; to their getting insufficient food, light, air, or moisture; 
or too much heat and exposure, or such other surrounding forces as they 
are unable to withstand. Place a tree in a naturally suitable position, and 
intelligent labour can improve away these defects, where mere brute 
force ivould but flounder and fail. 

Skilled Labotir Hecessary. 

No orchard should be started where intelligent labour is not assured. 
The foundation ivork and after treatment call for real skill and thorough¬ 
ness at all seasons. The most capable direction of unskilled labour is 
liable to prove insufficient to secure success. Capacity to make and manage 
trees and soil well is largely an endowment, and many are more apt by 
nature than others by an elaborate training. In fact, it is rarely that we 
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find those who have spent much time in- cabinet study of any real value in 
the field. Practice with science^’ requires to be literally, interpreted, for 
nothing is sure till ail sides of a subject have been studied and worked 
out. Find a fruit-grower of a curious disposition, and he is invariably 
neglecting some homely but essential point to study or inquire into that 
which can prove of no commercial value when discovered. 

What to Grow. 

What to grow is all-important. All possible markets and iheir seasons 
must be known. Depend upon it, the fruits to grow are those which can 
be brought to fullest perfection. The standard of excellence must be 
indisputable, and others than the producer must declare the merits of his 
wares. What is well known to the public and liked by the grower will 
usually prove most profitable. It is in every case essential to see, before 
planting, a profitable and permanent market for all the species and varieties 
selected for a given situation. Any one variety is capable of yielding a 
profit to one grower and loss to another, where the natural resources, 
means of transit, and distance from market vary. The capable orchardist 
works to fill a gap, rather than to swell a glut in each year’s supply. 

Size in Strict Accord with Means. 

Small means and less desultory labour will not found and maintain a 
profitable orchard; therefore, wherever fruit-growing is entered upon as 
a business, there must be, over and above an exact working knowledge, the 
means to carry out every operation at the proper season. 

Knowledge, Industry, Management. 

How shall we define good management, since it embraces a knowledge 
and timely carrying out of every operation necessary to the well-being of 
any profit-producing estate? One is tempted to criticise the indifference 
raid to pity the misdirected energy that is everywhere displayed. It takes 
much industry to keep an orchard clean and healthy, and only the clean 
and healthy can for any length of time prove profitable. It is a profitless 
conceit which comes of feeling that something Las been won by a tricking 
of Nature. One must deal honestly with her, or sooner or later be igno- 
miniously beaten. Knowledge, industry, good management, all combine 
to increase the returns, and add greatly to the interest of each operation 
and life itself. 

The breeding grounds of many pests are the neglected stores of plant 
food, and the impurities which lie around 90 per cent, of the fruit-growing 
areas of this State. Dirt—matter out of place—plant food, breeding 
grounds, sour soil, are all one, viz., neglect to deal with the raw material. 
If everything is in its proper place, all must go well. This is an unpleasant 
subject, but one dares not ignore it altogether, lest our misfortunes be 
intensified. 

Initiative is the rarest of all gifts, and in orchard making and manage¬ 
ment much of it is wanted. The orchard that stands still will soon bring 
its owner to a like condition. To be able to see, to seize and to alter 
and improve, to meet each year’s waste with a new year’s wealth of materia) 
of some kind or another, to turn every inch and item to shape and use, 
to make all count and all pay—this is good management. Few can. be 
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absdlute masters of their craft, but the aim must be high, for here the 
business is new. The climate, is new, ail the working, commercial, and 
social conditions are new, and the raw materials of many districts are 
inadequate and unproven. Good management is to be looked for at the 
back door, in the drains, ditches, and yard, about the buildings, the 
manure pit, and on the boundaries. Where these features are orderly 
and attractive, a lot of good fruit is usually sent to a profitable market. 

Planning of Prnit-growing Estates. 

The planning and proportion of any total area placed under orchard 
trees has much to do with its market value and the profitable length of 
life of its trees. On small areas, say up to thirty acres, not a fraction more 
than three-fourths should be placed under trees. The balance provides 
the means to raise such animals, fodder, manorial and garden crops as will 
provide material for sustaining the vitality of the orchard soil. Pigs take 
least and yield most. For all hot, dry, thin, wind-swept, and hungry 
soils, frequent and heavy dressings with new soil or bulky manures are 
indispensable. In such circumstances, the pig and other domestic animals 
provide a rich surface layer in small enclosures, which can be more or less 
often skimmed off and used to dress the needy portions of the orchard. 

Finally, we can leave nothing to Nature or to chance if we desire to 
make an income out of fruit-growing. It is a business to be loved and 
learned for its own sake. This affection will not be misplaced or go 
unrew^arded. 


CONSTITUTIONAL DISEASES OF FRUIT TREES. 

By A. G, Camfbell, Assistant^ School of Horticuliure, 

Under this title are placed several maladies, not due to the presence of 
any known parasitic growths, but the outcome of certain defects in the 
tree’s manner of living, which make the resulting irregularities the more 
troublesome, because of their intimate connexion with the tree's existence. 
These diseases are best termed constitutional on this account. 

The condition of a tree at all times must primarily be the iresult of 
the natural conditions—soil and climate—in which it is placed; and it is 
not to be wondered at, that, when placed in adverse or unsuitable conditions, 
the tree should have visible defects both in the tissue as in fasciation— 
when a shoot assumes a grotesque flattened appearance—and also in the 
fruit it produces, Some fruits and some trees are more subject than 
others to disorders of the constitution, because, possessing delicate tastes, 
they are more ready to protest when placed in unfit surroundings. We 
know any farm animal will thrive best when well treated. Why should 
not a tree receive due consideration also? 

Flowers are malformed, sometimes from merely passing causes 
—wet or unseasonably cold weather. Malformed fruits^ also, common 
among soft fruits, which grow full on one side, and remain shrunken on 
the other, result from the same causes. But the constitutional diseases 
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known as Watercore and Bitter Pit are the result of deeper and subtler 
processes, and are more difficult to grasp, being in the actual substance of 
the trees. These workings may, however, be retarded one season, or unduly 
aggravated another, by the action of weather conditions upon the soil. 

GJasshicss or Watercore affects certain varieties of apples, the Stone 
Pippin being especially subject. As the names imply, the malady takes 
the form of clear or watexy-looking patches in the flesh, often about the core, 
but sometimes on the surface of the fruit, about the eye. Glassiness first 
appears when the firuit is nearing maturity, and may increase in area 
as the fruit ripens. Needless to say, the value of the fruit as regards 
keeping quality, flavour, and appearance, is greatly lessened. The malady 
is found in dry as 'well as moist districts, though more prevalent in the 
latter. The watery appearance is given by the presence of watery matter 
in the spaces 'which should normally be occupied by air. As the fruit 
matures a quantity of inefficient sap is passed in, and being unsuitable 
for use, and unable to escape, it Avaterlogs the otherwise healthy cells. 

A ready method of avoiding Watercore is to plant varieties least 
subject. It is found, ho'wever, that when the soil is well prepaired and 
managed during the whole year, that constitutional diseases are absent. 
Soil of a loose texture, -with good drainage, natural or artificial, is seldom 
found to produce a “glassy” apple. If the soil and subsoil in which 
the roots feed, are guairded against extremes, especially of wet, in the 
growing season as tvell as in winter, and consequent airlessness, the tree 
has every opportunity of performing its normal functions. Give a tree 
full chance to carry out its functions in its own way, and it will do so with 
mutual benefit to itself and its owner. But placed where at one season 
it is wet, cold, and nearly suffocated at the roots, and at another dry, 
baked, and starving, what can be expected but that it will be unable to 
circulate properly its crude sap to be digested in the leaf, and its elaborated 
sap containing the prepared particles of food for distribution throughout 
the tree? 

Bitter Pit is another malady with some subtle cause affecting apples. 
It appears on the skin in the form of round brown spots, an eighth of 
an inch in diameter, extending, cone fashion, into the flesh for a little 
distance. When the fruit is matuiring, the spots can be faintly seen as 
grey patches under the skin, but sometimes close search will not determine 
them. So easily can they be overlooked that apples, packed and exported 
apparently sound, may be badly spotted on arrival at their destination, and 
rheir market value considerably lessened. 

On the ripe fruit the spot is sunken like a little pit, and the affected 
flesh has a bitter taste. The brown patch is found to be a mass of dry 
ceils, which, being either imperfectly built up, or imperfectly nourished, 
has died. Why this should take place in small round spots, is un¬ 
explained. The Annie Elizabeth is probably the most liable to this 
disorder. 

Crinkle is a very appropriate name for another and rnore serious disease 
of the apple, notioed over wide areas of the State. This also brings about 
the death of the tissue, but in larger patches than Bitter Pit. In fact, 
fdr all intents and purposes, the two may be considered similar, Crinkle 
feeing the more aggravated form. 

The cells just beneath the skin, particularly about the calyx, or eye, of 
the apple, die and collapse, causing a sunken discoloured patch a square 
inch or so in area. This is seen on the green fruit At a later stage 
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the affected area is folded or wrinkled. Sometimes there may be a layer, 
jjerhaps one-eighth of an inch in width, of healthy cells between those which 
die, and the surface, but this does not prevent the skin collapsing as in the 
first instance. Small patches of dead cells may also be found in the more 
solid flesh near the centre of the apple. 

The death of the ceils, and the entire absence of any parasitic organism, 
point, as in the case of Bitter Pit, to improper nourishment; the ceil walls, 
being for some difflcult reason, imperfectly constructed, are therefore unable 
to fulfil thek duties in the building up of the fruit. 

The Rome Beauty is an apple rather subject to Crinkle, though as a rule 
fruit of a lesser degree of texture than that known as hard-fleshed, is the 
more readily affected. 

Smudge is the name given to a disorder on soft fruits (apricots) only. 
The cells die in large irregular patches, the skin sinks, leaving dark un¬ 
sightly blotches on the surface. Possibly the explanation of this is that 
the sap comes into the maturing fruit (and at this stage fruit swells quickly) 
carrying, on account of some irregular movement in the tree, an undue 
amount of crude or undigested food. When the water quickly evaporates 
through the loose skin, the cells are surfeited with useless material which 
they can neither use nor get rid of. 

For the successful treatment of these troubles, the root system of the 
tree must be at home in the soil, for as long as disorder exists in its 
method of feeding so long will the head show irregularities in growth and 
fruiting. Faults of the soil must be corrected. This may even mean the 
abandonment of certain areas if the proper relation between plant and soil 
is to be established. The soil, the medium of plant-life, has margins (though 
fortunately very wide) of texture, of temperature, and of moisture in which 
a given plant will thrive. To overstep these bounds courts failure. 


THE ORCHARD. 

By James Lang,, Harcourt. 

During the past two months the weather has been all that could be 
desired; just sufficient rains have fallen to put the ground in good condition 
for the planting of trees, which should be brought to a, close as early as 
possible during the month, especially in the northern districts, where the 
dry weather usually sets in early in the spring. Pruning also should 
be" finished as early as possible this month, as towards the end of the 
month the sap will begin to rise. 

Citrus fruits of all kinds may now be planted. Be careful that the 
trees do not suffer from a lack of moisture at the roots. Cut the trees 
well back wdien planted, and mulch the surface with some long strawy 
manure. 

Now is a good time to get odds and ends of work done, -which have 
been standing over for some time—repairs to fences, and work of that 
kind. Get all the orchard implements repaired and put in proper condition 
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to start work, especially the spray pump, which will require fresh packing 
and cleaning up. If this is attended to now, it will save a lot of time 
when the implements are required for use during the busy season. Manure 
should now be carted out and spread, and where there is any deca}'e<j 
vegetable matter, scrapings from roads or drains, wood ashes, &:c., these 
.should all be utilised in the orchard, as they make valuable manure. 
Surface soil also, where available, forms a valuable addition to the orchard. 
Look over all apple and pear trees, and where there is any loose bark, have 
the trees scraped and cleaned. AH broken limbs should be neatly sawn 
off and smoothed over with a sharp knife; in doing this you reduce the 
number of hiding places for the larvae of the codlin moth, and greatly 
assist spraying operations. 

Strawberry plantations may still be made. A new variety, named 
‘Melba or Uptutmark—which originated at Doncaster, is well worthy of a 
trial in other districts. It has the reputation of being a very heavy bearer, 
while if kept well watered, it crops during summer and autumn. 

In those districts, which suffer from the scab —{Fnsicladimn dentriti- 
€um)~it might be well; when pruning is done, and before the buds begin 
to swell, to give a spraying with bluestone, i lb. to ten gallons water 
^vdthout lime. This would destroy a great number of the spores 
lodged in the crevices of the bark and under buds, thus help- 
ing materially the spraying with Bordeaux mixture later on. 
Spraying also for mussel scale should be attended to; the lime sulphur 
and salt wash is a good remedy. The red oil spray is highly spoken of 
in Tasmania, where it is largely used. Aphis on peach trees should be 
looked after towards the end of the month. Spray with tobacco wash or 
kerosene emulsion. Where the trees are badly affected, the spraying will 
have to be persisted in. Weekly sprayings for some time are necessary to 
be effective. 


DESCRIPTION OF APPLE (COX’S ORANGE PIPPIN). 

By /. Lang, Harcourt. 

This variety is of English origin, and was raised by a Mr. Cox, of 
Colnbrook Lawn, near Slough, Bucks, in the year 1830. Fruit, medium 
size to small Skin, greenish yellow, covered with streaks of red, and on 
the side next the sun a deep crimson. Eye, small and open, set in a wide, 
shallow basin, lined with russett. Stalk, short, inserted in a deep cavity 
r covered with russett, the base of the apple is also more or less covered 

[ ‘"with russett, and is inclined to crack. Flesh, yellow, with a crisp aromatic 
I’fJavour. When in season this variety is justly considered the Snest of all 
dessert apples. Tree, a weak grower, with long slender shoots, young 
wood, light brown, slightly downy. 

Cox’s Orange Pippin is not suitable for export. In season during 
IMarch and April. 
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GARDEN NOTES. 

By /. Cronhi, Inspector Vegetation Diseases Act, 

Flower Garden, 

^^anu^mg and digging beds and borders should be completed as early 
as possible, and preparation made for the reception of annual and biennial 
plants raised from seed sawn in Autumn, and for divisions of herbaceous 
pi rails. 

Seeds of hard}' annuals should be sown where it is intended they should 
bloom, Unless an ample supply of water is available transplanting annuals 
raised in Spring is not likely to produce good results, and generally it is 
much the better plan to sow the seed thinly in well-prepared soil, and allow 
the plants to remain to flovrer. Mignonette, Sturt’s Desert Pea, and many 
other plants rarely thrive when transplanted, unless a ball of soil is attached 
to the plants. 

In preparing ground for raising seedlings of annual and other plants, 
whether to remain or be transplanted, the soil should be well worked and 
pulverized, and the bed made fairly firm. A quantity of light soil for 
covering the seed should be prepared, that of a sandy and fibrous nature 
being best. If such soil is not available, an inch or so of the top of any 
light land, including the grass, should be stacked and dried. This can 
afterwards be beaten and sifted, and the rougher portions removed. The 
remainder mixed with dry horse droppings can be used for the purpose. 
The amount of soil covering necessary should be governed by the size of 
the seeds sown; large seeds requiring as much as an inch, small seeds only 
sufficient to cover them. The soil covering should be firmly pressed on the 
seeds and lightly watered. It is necessary to have the surface of the seed 
bed slightly lower than the surrounding soil to facilitate watering should 
dry weather occur. 

In planting out annuals, &c., raised in autumn, bold batches of a kind 
are preferable to what is usually seen, an odd plant here and there ail over 
the garden. Sufficient room should be allowed for the development of each 
plant. Desirable kinds that will thrive in most parts of the State are— 
Phlox Bnimmondi, Marguerite Carnations, Hunnemannia, Calliopsis, Gail- 
iardia, Heliotrope, Mignonette, Zinnia, Centaurea (imperialis and cyanus), 
Pansy, Nemesia, Stock, Lobelia, Helianthus, Poppy, Wallfiower, and 
Dian’thus (including Sweet William, Chinese Pink, &c.). In planting, 
account must be taken of the height and dimensions the plants will ulti¬ 
mately attain, and positions suitable apportioned. 

Divisions of many of the summer and autumn blooming herbaceous 
plants should be planted, if not to increase the number of specimens of any 
kind, to have young plants in fresh soil, for the coming dowering. Perennial 
Sunflowers, Chrysanthemums, and other plants require a more ample supply 
of plant food than is available in the old clumps from the previous year, and 
it will be found that three or four suckers or divisions, planted in well 
manured soil, at about six or eight inches apart, will in season produce a 
much finer display than the old plants would, even if well manured. 
Delphiniums, herbaceous Pseonies, perennial Phlox, may be so propagated 
and increased, but require more care in the division than Chrysanthemums, 
&c. Liliums may still be planted, although it is rather late for the earlier 
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blooming species. The best for general cultivation are— L, eximium^ can- 
didum (commonly called the Christmas Lily), lancifolium and lancifoUum 
album (known also as sfeciosum or Jafonicum)^ tigrinum, and iigrinmn flor- 
flenOy the single and double Tiger lilies. At Macedon and Wandin, Ltlimn 
auratmn (the Golden-banded Lily of Japan) thrives and flowers well. 
There are several varieties of aiiratum, which is undoubtedly the finest of 
the genus. 

A batch of Gladioli may be planted for early blooming, also Tigridia, 
Richardia, &c. Richardia Elliottiana is a beautiful yellow species, flower¬ 
ing in December. Two new varieties have been raised by a Victorian 
nurseryman (Mr. R, Cheeseman), and are being distributed this season. 
They are hybrids from R, Elliottiana, R. hasiata, and R, lutea, and are 
very fine, varying in colour from the parent varieties. These plants require 
a warm situation, and if watered during dry \veather, the foliage, which is 
very handsome, lasts in good condition through the summer. 

Many improved varieties of Zonale Pelargoniums (commonly called 
Geraniums) have been imported during the last two or three years, and are 
conspicuous in their bright and varied colouring in many of the gardens 
and nurseries in and around Melbourne, The old types were justly regarded 
as being among the best free flowering plants grown, and the newer forms 
are equally free, with the additional merit of finer flowers and more varied 
colouring. Among them are semi-double and single flowered varieties, well 
worthy of cultivation. They require shelter from severe frost. 

Newly-planted Roses, Shrubs, &c., should be mulched. 

Kitclien Garden. 

Seed of most vegetables in general demand during summer and autumn 
may be sown this month, and planting from former sowings made as re¬ 
quired. One of the best summer cabbages is Flat Parisian.” This is 
a new variety, noted for large, solid heads, with small outside leaves, and 
is of good quality. It resisted the attacks of Aphis better than most kinds 
that came under my notice last season, and will be planted largely by 
market gardeners who have tried it. The small outside leaves may not be 
an advantage for export, but will not detract from the value of this variety, 
especiailv in small gardens. Where a hot-bed frame is available, seed of 
]\relon, Cucumber, Marrow^ and Tomato may be sown. Plants will then 
be ready for planting out after danger from frost is over. 

Reference was made in these notes last season to the Logan Berry, as 
a plant worthy of a place on fence or trellis. Another season has added to 
the previous favorable opinion held by many in reference to this plant. It 
is undoubtedly a very fine fruit, and should be planted in every garden. 
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THE NUTRITION OF THE BEE. 

T. Cherry, Director of Agriculture. 

-All address to the Vitdoiian Apiari-sts’ A.ssoeiatioii. Aimual Coufereiice, June, 1905. 

In thinking over the question of the food supply and nutrition of insects 
from the point of view of the physiologist, it seemed to me that some 
pvJnts were of sufficient importance to bring under your notice at ^'our 
annual conference. While we are not yet sufficiently "informed on alf the 
points connected with the growth and life history of 'insects to enable us to 
make any statement of value with regard to some of the details of the process, 
vet there are one or two broad facts which stand out so strongly that they 
must be kept in view by every one wffio is aiming at making an economic 
success of his work with insects. While great differences are found to exist 
among different classes of insects, it appears to be the general rule that in 
those that exhibit the phenomena of complete metamorphosis there is special 
provision made during the early history of the individual for building up 
the active working tissues of the adult In all animals the food which is 
consumed is devoted to two separate purposes—part of it goes to build up 
the active working tissues, the other part is utilized by these working tissues 
in the course of their activity. Hence the distinction between the flesh- 
formers and the heat-producers. The former are the foods utilized to make 
irood the wear and tear of the active living portions of the animal. The 
latter, although they may be incorporated with the living tissues for a longer 
or shorter period, seem, on the whole, to bear the same relation to the 
living tissue as the fuel does to the steam-engine. Flesh producers always 
contain appreciable quantities of proteid or other nitrogenous substance. 
The heat producers consist chiefly of carbon, and are typicalIv represented 
by sugar and fat. It is at some stage in the development of the bee from 
the egg to the imago (adult insect), that provision is made for the formation 
of the muscles and other active working parts. As the process of develop¬ 
ment is followed, it is found that this provision must be made either in the 
egg itself or durinii the life of the larvae. There is no great amount of 
proteid material provided by the food of the imago. This consists, as is 
well known, almost entirely of sugar in one form or another; while, should 
the bees begin to eat pollen or other substance of a similar nature, they are 
liable to quickly fall out of health. Experiments have shown that they 
are able to thrive and remain active in the adult stage on food consisting 
solely of pure sugar and water. On the other hand, the food of the larvse 
is composed largely of pollen ] and pollen differs from honey chemically in 
containing a comparatively large amount of nitrogen in the form of proteid 
Rnd other allied substances. Wlien we consider that during their active 
adult life the muscles and other organs of the bee are kept extremely active, 
and when we remember that during this period of activity no provision is 
made by means of the food for making good the wear ^and tear of these 
active tissues, we understand at once why it is that the life of the insect is 
so short. In all the higher animals provision is made in the food for 
the supply of material to reneiv the worn-out parts; and special provision is 
seen in some of the organs of the body for the removal of this worn-out 
tissue. But with the bee the opposite is the case—no provision is made in 
Ihe food for the repair of the active working parts—and it is doubtful ^if 
there is any provision amongst the organs of the body for the special 
removal of "the waste products arising from their wear and tear. As we 
watch the development of the insect from the egg. we find that as soon as 
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the grub is hatched food has to be supplied from outside. Previous to 
the period of hatching there was sufficient material stored away in the egg 
to supply the wants of the growing embryo, but as soon as ^the grub is 
hatched the whole of its energies seem to be devoted to consuming and 
storing away as much nutriment as possible. Although we are not yet 
acquainted with the full details of the series of changes which take place 
in the interior of the grub as it develops first to the chrysalis, and then to 
the perfect insect, it is quite certain that the food consumed by the grub 
forms the foundation upon which all the subsequent parts of the insect 
are built, whatever may be their chemical composition. In other words, 
it is the food supplied to the rapidly-growing larva which determines the 
activity of the imago. 

Relation of the lliarva to Proteid. 

A glance at some of the facts in the economy of insects as a class will 
show the importance of this generalization. Many habits and peculiarities 
which otherwise seem very strange, are thus easily explained. If we 
remember that the struggle for existence in the case of the grub is almost 
identical with a struggle for nitrogen, we obtain the key to many curious 
habits. It is well known that proteid material is relatively scarce in 
ordinary plants, but what they do contain is, to a large extent, accumulated 
111 or about the seed. The pod-bearing plants, such as peas, beans, and 
clovers, obtain an unusually high percentage of protein through the medium 
of the little bacterial masses growing on their roots. It is the function 
of the plant to build up proteid material from simple chemical substances. 
Animals are unable to manufacture proteid at first hand, and must obtain 
their supply directly or indirectly from the plant. Hence the growing 
portions of the plant, its seed, and the various parts of the animal repre¬ 
sent proteid in a purer and more concentrated form. Animals which 
are solely vegetable feeders will therefore have to consume and digest a 
much larger proportion of food in order to obtain a given amount of 
protein than is the case with the flesh eaters. This distinction holds good 
with regard to the larvae of all insects. Caterpillars and other forms which 
live entirely upon vegetable material, are noted for their voracious appetite, 
and the great quantity of food they consume in proportion to their weight. 
Even in the case of those insects in which the larvae and the perfect insect 
use the same kind of food, the appetite of the latter is small compared 
with what it was when in the larval stage, but in many cases besides the 
bee, we find that the larva lives on totally different food from that which 
it uses when it assumes the imago form. I presume that it is the richness 
of the tissues of the apple close to the seed which induces the grub of the 
codlin moth to bore towards the centre of the fruit. Many flies lay their 
eggs in putrefying animal matter, where their larvae are well provided 
with nitrogenous material, while their food in the imago form consists 
almost entirely of sugar. In the case of parasitic insects, such as 
ichneumon flies, which lay their eggs in the body cavity of caterpillars, 
the reason seems to be not so much a question of protective influence as that 
of a more liberal supply of nitrogenous food. The caterpillar has the 
trouble of collecting proteid material from the .plant, while the parasitic 
larva simply consumes the tissues of its host, and in this ^ way obtains its 
nitrogenous food with a minimum of trouble. Even while the parasites 
confine their attention chiefly to the fat body ’’ of the caterpillar, they 
ard obtaining proteid from its juices without injuring the vital parts of 
Iheit host. What little we know concerning the economy of another great 
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class of social insects, namely, termites or white ants, ail tends to impress 
upon us the importance of protein from the insects’ point of view. The 
food of these animals consists, in the first place, of the wood and other 
material through which they are boring. Such crude material contains 
.a very small percentage of protein. The food which one of these insects 
obtains from the secretions and excretions of the other members of the 
community all tends to furnish protein in a more concentrated form. But 
the termites go further than this. By the simple process of eating every 
particle of the dead members of the community, thev keep the aggregate 
amount of protein available from the one. to the other with scarcely any 
diminution or loss whatever. Other insects supply food to the larv^ by 
storing up half-dead caterpillars and spiders in their cells, or choose the 
muscular tissues of loeeties for the same purpose. In each case the 
explanation is the struggle for Nitrogen. 

Apply these illustrations to the case of the bee. The question at once 
.arises—‘‘ Can these insects always obtain sufficient protein to properly 
nourish the young?” In other words, if the disappearing disease and 
other forms of sickness to which the bee is liable, are to be iargelv 
attributed to feeble constitution, is this enfeeblement due to the fact that 
the larvse did not obtain the proper quality of food ? We must draw a 
•sharp distinction between the proper (juantity and the proper quality. The 
■former may be all that is desired, while the latter is altogether wrong. Con¬ 
sidering the fact that nitrogen is always scarce in vegetable products, and 
that nitrogen is all important for the proper development of the working 
tissues of the loee. it is practically certain that if there be anything wrong 
an the quality of the food, it must be on account of a deficiency in nitrogen. 
The frailty of the constitution of the bee would thus be directly attribut¬ 
able to the supply of the proper food ; and that this factor is of the utmost 
importance with regard to the economy of insects is highly probable. Most 
'naturalists hold' that the sex of some insects depends^ upon the quality and 
quantity of food supplied immediately after hatching, and if this assump¬ 
tion is well founded we are certainly justified in assuming that the vigour 
of the aduli worker will, to a very large extent, depend upon the quality 
of the food supplied wdiile its tissues are being built up in the larval form. 
Even if it be proved that the internal organs of the larva subsequently 
disappear before those of the imago are formed, our assumption still holds 
good, for during the chrysalis stage no further food is taken, and the 
organs of the new animal are developed from the remains of the old one. 
A proper supply of protein in the food is therefore essential to the proper 
d^'velopment of the working bee. 

Variations- in Quality of Ppllen. 

In order to prove how far there is a difference in the nuality of the 
pollen from different plants, comparative analyses have recently been made 
in the laboratory of this Department. 


Rnsrr/r of thk Axat.ysis of Samples of Pollen. 


Pollen from— 

Moisture, 

Nitrogen in water 
free substance. 

Equivalent to 
Protein, ' 

'Yellow box and messmate 

23*50 per cent. 

3*56 per cent. 

22*25 per cent. 

Blue stringy hark ... , 

25*15 „ 

4*39 „ 

27*43 

Messmate ... ... ... i 

20*80 

4*29 

26*81 „ 

Black wattle, &e. ... ... 

24*25 

^ 3*87 

24*18 

Oucuml)ev ... ... ... i 

20*17 

3-6B „ i 

: 22*87 

Elat weed 

22 *S0 

2*77 " 

17*31, 
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In the foregoing table the samples of pollen were obtained as pure as 
possible, the source being judged by the colour of the material in relation 
to the plants which were then in blossom. The percentage of nitrogen 
multiplied by 6|- gives the percentage of protein. It -wili be seen that there 
are very marked variations, the richest specimen containing 60 per cent, more 
than the poorest In order to obtain a clear idea of what this difference 
in percentage means, we‘ may say that amongst the articles of human diet 
meat and bread stand in nearly the same relationship. The first is rich in 
protein, the second comparatively poor, and in order to build up the tissues 
of a rapidly-growing boy on the latter alone would entail the consumption 
of about one-half more food. Now, while the digestive system of all 
growing animals is, to a large extent, adaptable to the special variety of 
food consumed, there is no doubt that overloading the digestive system 
with food of wrong quality interferes with the health in two ways. The 
proper amount of protein, for example, is not supplied within a I'easonable 
compass, and the excess of other material by interfering with the digestion 
tends to prevent the absorption of such protein as does happen to be present. 
Apply this to the case of the bee. We must remember that the nurse 
probably knows little about the proportion of protein present in the food 
of the larvae. Probably she has some notion of the kind of food of which 
she is in search, and having obtained as satisfactory an approximation of 
this food as possible, she uses all her energies to get the larvae to consume 
as much of it as possible. It appears, therefore, that the rational method 
ofi insuring the health of a brood of bees involves a fairly definite know¬ 
ledge of the chemical composition of the food of the larvae. If pollen is not 
available, either in proper quantity or quality, some substitute must be 
found for it. The worker uses little pollen herself for food—experiments 
having shown that she is able! to build comb and remain quite healthy and 
contented on a diet of only pure sugar and water. Unless pollen or similar 
material is available, ho\yever, they do not think of rearing the larvae. The 
flour or meal of many kinds of grain is used for this purpose. The 
favourite substitute for pollen in America seems to be rye, and it is said 
that the bees may be left to take care of themselves as far as the quantity 
consumed is concerned. Ordinary wheaten flour is said by American^ 
observers to cake into so hard a mass that it is difficult for the bees to 
make use of it later on in the season. Pea- or bean-meal contains a 
much larger percentage of nitrogen than either ground barley, rye, or 
wheat, but I am not aware if it has been successfully used for this purpose. 
A friend at Orbost informs me that he has successfully fed the bees with 
a mixture of sugar and the white of egg ; the white of the egg constituting 
about 5 per cent, of the mixture. This form of albumin is very readily 
dissolved and assimilated, and when mixed with so large a percentage of 
sugar it has no tendency to undergo putrefaction. Various kinds of 
meat and other animal matter contain much larger percentages of albumin, 
fiut the practical difficulty seems to be to supply these to the bees in a 
form which is free from the danger of decomposition without at the same 
time becoming too dry. Instances quoted in the text-books on bee-keeping, 
of bees patronising cheese crumbs, dead insects, and even roast chicken, all 
indicate the influence of the instinct for nitrogenous material. I am not 
prepared to offer any opinion on the best practical method of supplying a 
substitute, but provided it can be done without! injuring the health of the 
workers, I think there can be no doubt about its importance for the nutri¬ 
tion of the larvse. 
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Tile Eelation of Vitality to Disease. 

Two of the main causes of disease are—(i) Inherent weakness due to 
some defect in the development of the individual; and (2) invasion from 
without. In the latter case micro-organisms of some kind are concerned; 
but what I want to draw attention to particularly is the relationship between 
the inherent weakness of constitution and the effect of the micro-organism. 
Take, for instance, the case of foul-brood. When the Bacillus alvei was 
first discovered it was supposed that it was the sole cause of the disease; 
in other w'ords, that this bacillus, if it once entered into a hive, was certain 
to cause the disease, while, on the other hand, unless the bacillus was present 
the hive would be free of foul-brood. Further study has, however, shown 
that the matter is more complex. It is true there is no foul-brood without 
the Bacillus alvei, but, on the other hand, the bacillus requires to have 
favorable surroundings in order to enable it to produce the disease. 
Among disease-producing bacteria it is found that there are great variations 
in the virulence, not only of different organisms, but of the same organism 
under different circumstances ; in fact, the virulence of the organism seems to 
be an unusual development of its activities, and unless circumstances are 
specially favorable for its exercising these powers, its degree of virulence 
rapidly dies out. The favorable circumstances cannot as yet be fuliy 
enumerated; but, amongst other things, we know that feeble vitality on 
the part of the living cell which is attacked is one of the most important. 
The Bacillus alvei itself is an organism of comparatively little virulence. 
It is so closely related to one of the ordinary non-pathogenic soil bacteria 
that the two are looked upon by most bacteriologists as being identical. 
It requires to have favorable conditions before it can start its growth, and 
these conditioas are furnished by enfeebled activity on the part of the 
bee at some stage of its development. It is impossible to keep hives free 
from bacteria and many other kinds of micro-organisms. Bees are contin¬ 
ually picking them up on their feet when they alight on any damp ground. 
They become more or less covered with the spores of moulds and other lowly 
vegetable organisms from frequenting flowers and other parts of plants in 
their search for food. However cleanly the bee may be in its habits, it 
is impossible for it to remove all the micro-organisms which are adherent 
to the outside of its body, and hence the interior of the hive always contains 
bacteria, moulds, and spores of many of the lower orders of plants. The 
reason why these intruders do not grow and over-run the whole of the 
hive is explained by the fact that neither honey, pollen, nor wax are fawr- 
able for the growth of such lowly vegetable forms of life. When, however, 
it happens that the more highly nitrogenous parts of the interior of the 
hive are less resistant than usual, the conditions for the growth of bacteria 
become favorable, and under these circumstances the Bacillus alvei and 
other bacteria begin rapidly to flourish. All bacteria are able to accommo¬ 
date themselves, to a greater or less extent, to the conditions of their sur¬ 
roundings, and when thep once begin to grow and flourish the generations 
which succeed each other with marvellous rapidity become more and more 
at home in any given surroundings. In the laboratory we know that it 
is often difficult at first to cultivate a micro-organism which is being isolated 
from diseased tissue, but once growth begins it is usually possible to make 
it gradually accustomed to artificial cultivation, and the resultant growfh 
becomes more and more vigorous. The same holds good for the interior 
of the hive. Suppose the egg and larva are of diminished vitality, so 
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that they are less capable than normal of resisting the bacterial invasion, it 
follows that the invasion becomes more and more persistent, and the results 
correspondingly disastrous. When the disease has once become established 
in this way the bacilli themselves become more accustomed to growing in 
the living tissue, and the longer they continue to grow in this situation the 
easier it is for them to do so. In other words, the virulence of th.:‘ 
organism is increased. If some of the organisms which have thus increased 
in virulence are transferred into another hive, they may be able to set iii> 
the disease there. Whether they will do so or not depends, as before, upon 
two factors, namely, the relation between the virulence of the organism 
and the resisting power of the tissues of the eggs and larvae. These con¬ 
siderations hold, I think, for all the micro-organisms which have been found 
to affect the hives. In addition to the Bacillus alvei^ the ordinary blue 
mould {Penicillium glaucian), the white mould (Aspergillus pollini), and 
the different bacteria which have been discovered in cases of black-brood are 
all organisms of little or no initial virulence. They are only able to 
produce disease when they have been growing after a time in circumstanres 
favorable for the development of this function, and amongst these cir¬ 
cumstances I am inclined to attribute the chief part of the diminisherl 
resisting power of the larva. When it is remembered how favorable our 
climate is for the life of the bee—the bright sunshine and the mild weather 
in winter—it will be seen that we have not to contend with the same diffi¬ 
culties as are present in more severe climates. This brings us back to the 
original statement at the opening of this address. The life of the bee 
is dependent upon two kinds of food. Granted a sufficiency of these, and 
the inheritance of an average constitution from the queen, there seems no 
reason why our bees should not be remarkably healthy and vigorous. The^ 
part w^hich the nitrogenous material takes in building up the living 
is all important. Unless the tissues have been properly nourished with a 
proper supply of proteid, they are certain to be enfeebled; and since the 
working bee depends upon the food which has been supplied to it while 
in the larval j':ondition, having no resources of its owm to make good any 
deficiency which it had to meet at that period of its life, it follows that the 
supply of protein is proportionately much more important for the insect in 
the early stage of its existence than it is for the young of the higher animals. 
While insects are, in many respects, as highly advanced and specialized as 
the mammalians, they are vastly inferior in the fact that no provision is 
made for the continued development of the adult individual. The chief 
business of the imago seems to be to prepare for the perpetuation of the 
species and the nutrition of the young. It is the development of a more 
elaborate system of organs for assimilation and excretion in the higher 
animals which gives them their vast superiority, because the wear and tear 
of the living tissues can thus be made good, and the waste products re- 
moved. With the insect, once the original working tissue is worn out^ 
the individual dies. Hence the 3mjx)rtance of starting the young bees 
with a good supply of the proteid niaterial essential to form good active 
working tissues; and in view of the marked variations which exist with 
regard to the chemical composition of pollen, I think there is no more im¬ 
portant point to which the bee-keeper can turn his attention than the 
question of the proper nutrition of the larva. 



8 August, 1905.] 


Grafting Fruit Trees, 


475 


GRAFTING FRUIT TREES. 

The accompanying figures illustrate a system of grafting which the 
editor saw described in the Journal of the Royal 'Horiiciiliiiral Societ\\ 
London, about eight years ago, and which he has since frequently shown 
to growers in various parts of the State. One tongue of the graft is in¬ 
serted in the ordinary way, while the other is taken across the crown of 



tire stock, and inserted beneath the bark on the opposite side. If the 
stock is cut at an angle of 45% the operation is even more easily performed. As 
growth is induced on both sides of the stock and scion, it naturally follows 
that there will be a more rapid and stronger union. In a very short time 
the wound is covered. Those growers who have tried this method speak 
highly of the results obtained. 


MAIZE CULTIVATION IN SOUTH GIPPSLAND. 

Mr. A. Molloy, Tarwin, has kindly furnished the following particulars 
dealing with the cultivation of maize on his farm: — 

The land utilized for maize culture was ploughed in winter and 
harrowed whenever the weather was suitable, say, four times. Replough- 
ing was done as near the middle of October as possible, and the soil 
harrowed down again. Drills, about 18 inches apart, were then run out 

6600. ‘ Q 
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with the shovel point of the horse hoe, and the maize, half bushel good 
seed, dribbled by hand after the machine, after which the land was again 
harrowed and carefully rolled down. The plants were kept free from 
weeds until the crop was two feet high.'’ 

The crops for the past three years have been good, the average yield 
per acre being 80 bushels, whilst the green feed has been from 8 to 13 
feet in height. The conclusions I have arrived at concerning the varieties 
grown by, me are as follow:— 

Horse Tooth. —Soft corn^ requires no crushing. Brown flag, strong 
grower. Was sown on the flats and grew magnificently, the cobs being 
from four to five inches acrpss the base in quite 60 per cent, of cases. 
Turned out excellently in silage and for green feed. 

Selected. White. —A vigorous grower, with a strong tendency to give 
a good cob. Brown flag, strong stem. Good on river flats or on the hills. 
Has always been good for silage and green feed. 

Early Red Hogan. —Has a small cob, and is extra early. Is the 
best filler and the heaviest yielder. Will grow on medium soil. Is a good 
dry corn. 

Selected Moruya. —Is a good filler, fairly early and a heavy yielder. 
Broad flag, large cob, and is a strong grower. Requires a good soil. A 
beautiful coloured corn, excellent for market, also good for green feed. 

Golden King. —tall, late variety; a strong grower, and the heaviest 
yielder for green feed. Grown on rich river lands.” 


VALUE OF MAIZE SILAGE. 

Mr. R. T. Archer, Government Dairy Supervisor, in a recent report, 
states: — 

On my first visit to the Carrajung Butter Factory, 'at the far end 
of the Gippsland ranges, I advised the suppliers to go in for silos and 
make ensilage for feeding their dairy stock. Shortly afterwards, Mr. 
George Lucas, one of the leading dairymen, came to Melbourne fora the 
express purpose of consulting me on the subject, with the result that he 
returned and built two po-ton silos. These he has filled two seasons, first 
with maize, then with green oats. Many of his neighbours ridiculed the 
idea; but last season, which was a very dry one, Mr. Lucas’ cows were 
milking well, and he was drawing big cheques for his butter for about 
two months after his neighbours’ cows had dried off. This year he had six¬ 
teen acres of crop, but as the summer was so dry this was not sufficient, 130 
cows being milked. Mr. Lucas told me last week that he was losing ;^40 
a month through being without silage- He is going to grow 50 acres of 
maize next season for his cows and pigs, 'and intends building another silo. 
He speaks very highly of the value of silage, and says he had better results 
when feeding with maize than with oats. I consider this will be one of 
the best of object lessons possible in that district.” 
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Eainfall in Victoria* 

Month of June, 1905 


By P. Baracch% Government Astronomer, 


Areas. 

Actual Average 
Rainfall recorded in 
eaclr Area in 

June, 1005. 

Average Rainfall for 
each Area for 
the Month of June, 
based on all previous 
Years of Record. 

Maximum Fall 
recorded within each Area 
during June, 1905. 


inches. 

inches. 

inches. 

A . 

1*73 

1*71 

2‘67 at Rainbow 

B . 

2-86 

2*43 

3*60 n Serviceton 

0 . 

3*32 

3-44 

4*27 n Terang 

I) . 

4-03 

4*31 

5*40 ff Cape Otway 

E . 

1-29 

1*9S 

1*92 // Charlton 

F .1 

1*93 

! 2-83 

j 2*65 rr Benalla 

F^ .. 

1-96 

i 3*23 

j 2*35 n Alexandra 

... 

5*09 

! 4*97 

1 5*52 rr Yackandaudah 

a ... 1.] 

2*27 

; 2*93 

1 3T6 rr Kyneton 

H . 

2-37 

1 3*77 

3*14 // Daylesford 

I . 

1-44 

i 2*6*2 

j i*86 // Portarlington 

V . 

3-32 

1 3*53 

4*60 n Grantville 

K .. 

4*96 

; 5*72 

j 7*37 rr Wilson’s Promontory 

L . 

2*31 

3*37 

2*77 tt Alherton 

M .' 

— 

4*54 1 

1 ’ 

2*51 Tf Gabo 


SUBDIVISIONAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTION OF RAINFALL. 

A. North-west—Mallee country, including the counties of Millewa, Taila, Weeah, 

and Karkarooc. 

B. Central West—Including the counties of Lowan and Borung. 

C. Western Districts—Including the counties of Follett, Dundas, western half of 

Ripon and Hampden. 

D. South-western Districts and West Coast—Including the counties of Normanby, 

Villiers, Heytesbury, and Polwarth. 

E. Northern Country—Including the counties of Tatchera and Gunbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Fi. Central North—Including the county of Anglesey, the west and northern parts of 
the county of Delatite, the extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

F2. Upper Murray—Districts from Wodonga to Towong. 

G. Central Districts North of Dividing Ranges—Including counties of Talbot and 

Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the county of Rodney, 

H. Central Highlands and Ranges from Ararat to Kilmoie, 

L South Central Districts on the west and north side of Port Phillip Bay—Includ¬ 
ing the counties of Grant, Grenville, and Bourke, and the eastern parts of 
the counties of Plampden and Ripon. 

1 1 . South Central Districts east of Port Phillip Bay, &c.—Including the counties of 
Mornington and Evelyn. 

K. Regions of Heaviest Rainfall—Including all the mountainous Eastern Districts, 

and South Gippsland. 

L. South-eastern Districts—Gippsland, and counties on the New South W^les Border. 

M. Extreme East Coast. 
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STATISTICS. 

PERISHABLE AND FROZEN PRODTJCE. 


Exports for the Month op June, 1905 and 1904 ebspectivelt. 




JtTXK. 



11)05. 

1904. . 

Butter 

lbs. 

745,468 

606,660 

Cheese 

... // 

44,280 

86,280 

Milk and Cream 

.. cases 

981 

836 

Ham and Bacon 

.. lbs. 

89,760 

111,120 

Poultry 

head 

3,630 

3,810 

Eggs. 

.. dozen 

1,632 

5,076 

Babbits and Hares 

.. pairs 

935,904 

328,012 

Mutton and Lamb 

carcasses 

1,194 

7,3*26 

Beef ... 

. .quarters 

118 

370 

Veal... 

carcasses 

365 

916 

Pork. 

.. n 

53 

538 

Fruit 

.. cases 

4,333 

925 

tf Pulp 

«. n 

2SS 

156 




R. CROWE. 

Expoets for the Twelve 

Months 

ENDING June, 1905 and 1904 

respectively. 


Description of Produce. 

1904-5, 

1903-4. 

Butter 

lb.s. 

36,247,004 

32,709,812 

Cheese 

n 

1,068,480 

934,770 

Milk and Cream 

cases 

10,889 

12,022 

Ham and Bacon 

lbs. 

1,569,200 

1,172,280 

Poultry 

head 

40,708 

47,142 

Eggs 

.. dozen 

46,244 

24,618 

Babbits and Hares 

pairs 

5,423,892 

2,414,814 

Mutton and Lamb 

carcasses 

397,245 

181,170 

Beef 

..quarters 

3,245 

7,736 

Veal 

carcasses 

15,836 

5,455 

Pork 

It 

1,419 

1,902 

Fruit 

case.s 

119,277 

86,138 

// Pulp ... 

.. tt 

10,950 

72,719 


R. CROWE. 
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Deliveries from the G-overnment Cool Stores for the Month of 
June, 1905 and 1904 respectively. 


June. 


Description of Produce. 



; 1905. i 

1901. 

Butter 

lbs. 

CO 

00 

Lj 

240,072 

Cheese 

ft 1 

; 19,145 1 

10,174 

Milk and Cream 

cases I 

1 

SOI 

Poultry 

,.. head ; 

543 ‘ 

415 

Eggs... 

... dozen | 

13,756 

16,082 

Rabbits and Hares 

pairs ! 

412,044 ; 

233,744 

Mutton o.ncl Lamb 

carcasses ' 

681 

4,977 

Beef ... 

...quarters j 

30 

63 

Veal ... 

carcasses | 

31 

12 s 

Pork... 

n \ 

51 : 

529 

Fruit 

cases 

74 ^ 


Sundries 

lbs. , 

4,059 : 

15*972 


B. CROWE. 


Arrivals in Melbourne of Butter and Butter ex Cream in Tons net, from tlie 
Different Districts of the State for the last 13 months, as compared with the 
previous corresponding Months. 


Months. 

Total. 

N. Eastern. 

Northern. 

Gippsland. 

W. & S. 
Western. 

v.m. 

urn 

1004. 

1903- 

1904, 

1903. 

1004. 

1903. 

1904. ‘ 

vm. 

June 

r>9o,i- 

505A- 

loO.V 

IIS 

*^9 

13} 

239 

■213 


251 

July 


5(>U 

Ul 

106 

.53 

161 

1347 

179 

, 229 

‘iWi 

AuH’nst .. 

IJKiM.V 

G41 

300 

163 

15*2.7 


170} 

1*2*2 

440.1 

*323 

September 

l,n04.V 

1,*2SS 

509 

3237 

*>72 


4277 

317 

3S6 

.560 

October .. 

*3,054 

‘2,122 


439 

392 

I'r-i 

SOT 

6V)7 

1,623 

Sl'2 

November 

4,1)70 

*2,750 

920.V 

622 

4S0 

201 


943 

i,;n5-.i- 

984 

December 

.3,504 

2,75G 

705 

52S 

334 

194 

1,356 

i,f)2c; 

1,199 

1,01 )S 


1005. 

IIXM. 

1905. 

11HJ4. 

1905. 

1901. 

l!X,t.5. 

1904, 

i 

1905. 

1904. 

January., 

■2,540 

2,‘2*20 

490 1 

i 403 

223 : 

150 : 

i 1,072 

1 917 

764 

7.50 

Feln’uary 

1,550 

2,017 i 

‘237.7 

i 407 

109.1 

170 

776 

i S44 

43G 

rrio 

March 

1,205 

2,03.3 

133 

1 316 

SI 

156 

665 

: 938 

326 

623 

April 

700 

1,107 i 

01 

; 1.56 

35} 

77 

411 

1 58C 

•201.'. 

3,54 

.May 

742,1- 

930 

1*21} 

j 110 

52 

29 

34S 

i 466 

221 

316 

June 

■ (;3s 

5901 j 

152 

! 106 .V 

66 

29 

22*2 

*239 

24S 

222 


R. CROWE, 

Sttperiniendeni oj Mxports. 
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Fruit and Plants. 

Exports to AiivStraliaii vStates and New Zealand, Inspected during the month of 

June, 1905. 

i 

Casks 

Certificates 

Fruit. i 

1 

1 

OR PACKAGKS 
iNsrECTKP. 

Given. 

Apples ... ... ... I 

184 

21 

Bananas ... ... ... 

459 

103 

Grapes ... ... ... 

•25 

6 

Lemons ... ... ... 

659 

75 

Alelons 

117 

8 

Oranges ... ... ... ’ 

903 

95 

Ihission Fruit 

29 

21 

Bears 

116 

32 

Pineapples 

100 

51 

Pomegranates ... ... 1 

4 

4 

Quinces ... ... ... ' 

' 5 

4 

Tomatoes... ... ... ; 

! 5 

5 

Total Cases Fruit 

1 2,606 

425 

Plants ... 

! ■ 12 

5 

Totals 

! 2,618 

430 


Exports of Fruit beyond the AiiRtralian Commonwealth and New Zealand for season 

1005 (to 30th June, only). 


Destination. 

Apples, 

Pears. 

Lemons. 

Totals. 


Cases. 

Ca.se.s, 

Cases. 

Cases. 

U n ited Kingdom 

44,092 

2,667 


46,7r>9 

Germany ■ ... 

4,841 

13 


4,854 

South Africa 

3,428 


250 

3,678 

India 

1,434 



1,434 

Java 

508 

42 


550 

British Columbia ... ; 

457 i 



457 

Malay Peninsula ... ... | 

450 i 

4 


454 

Belgium ... ... ... j 

: 300 



300 

United States, America ... ] 

20 1 

i 


20 

China 

5 

i 


5 

Totals 

o5j 53»? 1 

■i 

2,726 

1 

250 

58,511 


J. a TURNEB, 
Inspector Vegetation Diseases Acts, 

pro CHAS. FBENOH, 

Government Entomologist. 
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POTATO GROWING. 

By Geo. Seymour^ Potato Expert. 

Though the subject with which this article deals may seem a very com¬ 
monplace 01105 it has not received the same attention in the past as wheat¬ 
growing or dairying. In the early days, when virgin forests were being 
cleared off the richest lands in the State, little difliciilty was experienced 
in obtaining heavy yields and first-class quality. No special methods of 
tillage were then required. jMuch of the same land is being used to-day 
for the same purpose in rotation with other crops, such as wheat for hay, 
barley, oats, and peas. The yields have fallen very considerably, the 
average return for the last ten years being a trifle over 3 tons per acre. 
But a more serious aspect of the question is the too well-founded com¬ 
plaint of those engaged in the wholesale trade, as to the difficulty they 
have in keeping the local market or .supplying orders for export. This 
is due to the inferior quality of many of the varieties grown, and the care¬ 
less grading of those that are suitable for the trade. It is said that fully 
one-third of the annual crop marketed is of a low quality, ranging from 
20s. to 30s. per ton below the top price. 

The Problem. 

The question naturally presents itself : Cannot something be done to 
remedy these defects ? What can be done to raise the yield, and what is 
of equal importance, to produce a crop that will command top price? If 
the value of one-third of the present season's crop could be increased by 
30s. per ton, it would mean betw'een ;^4o,ooo and ;£5o,ooo, or about 
per acre on the whole potato area of the State, or an amount equal to the 
annual rent of many first-class farms. 

There can be no doubt that a number of causes combine to bring about 
the condition of affairs above stated. Some of these are: Selection of 
wrong varieties of potatoes, growing potatoes in unsuitable soil (which is 
the most fruitful cause of Avhat is called a nasty potato), want of care in 
the selection of seed, the unsuitable condition of the soil, and neglect of 
the growing crop. Farmers have their soil analyzed, and are told that 
it has all the constituents of a first-class potato land, but constant cropping 
has altered the mechanical condition of it, and rendered it unsuitable for 
the growth of potatoes, except in a very favorable season. There can be 
little doubt but that the average farmer understands the best methods of 
preparing the lapd he has to deal with, and practises them, and he mav be 
generous in the use of manures, but still his returns are uncertain. The 
growers are asking each other the question : How are we to get back some¬ 
where near the yields of the early days? The answer must be found in 
getting back as nearly as possible to the conditions that existed in those 
days. 

Keeping tlie Land in Heart. 

Although the question of renovating the land is of the first importance, 
it is a comparatively easy matter, and has been solved by the farmer 
in the great potato belt of the State of Maine, United States of America. 
This is a tract of country 90 miles long, and 15 miles wide, devoted 
principally to potato-growing. They have adopted the practice of inter¬ 
cropping with clover, and the average yield is maintained at 4 tons per 
acre. One-third of the land is under potatoes every year. To secure 
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the renovation of his land the Victorian farmer should combine dairying or 
grazing with agriculture, sowing down part of his land every year with 
clover and grasses, making as much manure as he possibly can, and apply- 
ing it to the land in the fall, where he intends to plant potatoes the fol¬ 
lowing spring. ^ 

The climatic conditions are not so easily dealt with. The clearing; 
away of the forests for cultivation and ring-barking of timber on grazing 
areas, especially on the hills, has had a marked influence on the climate. 
If it has not decreased the annual rainfall, it has increased the evaporation 
of moisture from the soil during the spring and summer months, when, 
the potato crop requires all the moisture it can get. It has taken over 
fifty years to bring about this condition of the climate; it may take twice 
as long to remedy it. The plan that suggests itself is reforesting the 
country, planting all the roads and every spare corner on the farms with 
trees, so as to form wind-breaks to reduce evaporation. 

j 

Selection of Tarieties, 

If the, land is sown down and rested for a time, and the rainfall is' 
sufficient, yields will increase; but there is another matter quite as impor¬ 
tant, viz., the selection of varieties suitable to the soil in which they are 
to be grown. Some potatoes do better in one class of soil, or one district 
than another, and this can only be proved by experiment. There is an 
endless variety of potatoes to choose from, and new varieties are being 
added every year. It would be well to find out those most suitable for 
trade requirements, and weed out a number of varieties, keeping only the 
best. The question will then be asked, what is the best. If for the early 
market, the choice will be some of the quick-maturing varieties, generally 
white-skinned. If for later districts, some of the dark-skinned blues and 
reds are most suitable, as they keep longer, and are the best for export. 
This is the branch of the industry that requires the most serious attention. 
It would be little use increasing the crop if it cannot be disposed of; but 
if the statement is true that the merchants cannot fill their export orders 
because of the difficulty they have in procuring the stuff they require, 
then there must be room for improvement. It falls upon the farmers to- 
face the matter, and improve the quality of their produce. If the average 
is a 4-toB crop, they should be able to market nearly the whole of it in 
condition fit for export. The question of the selection of seed of any 
variety is a matter of great importance. The haphazard methods of by¬ 
gone days must be given up. The various points raised in this prelimin¬ 
ary sketch of existing conditions will be treated in detail later on. We 
will first give a general outline of the conditions necessary to insure success, 
and assume that many of our readers wish to begin potato-growing for the 
first time. 


General Eequirements of tiie Crop. 

The jKDtato crop is one of prime importance to the farmer. In the 
first place, it should supply a large portion of the potato supply of his 
home, as well as contribute materially to the rearing of pigs and other live 
stock on the farm; while, in the second place, in favorable districts, it is 
one of the most profitable crops the farmer can handle. The potato 
cafiie originally from regions in North and South America, characterized 
by very abundant rainfall, but the plant has been gradually adapted to a 
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wide range of soils, of temperature, and of climate. Nevertheless, it 
may be stated definitely that abundance of moisture is the most important 
factor towards success. The natural habit is for the new tubers to be 
produced slightly nearer the surface than the seed was planted, and as the 
tubers require to be able to increase in bulk with ease it follows that deep, 
loose, loamy soils yield the best results. These deep soils require to be 
well drained, for although the potato likes moisture, it soon rots when 
submerged in -water* Most people look upon the tubers as the roots of 
the plant, but the real roots are the mass of little white filaments ivhich 
hang in clusters from the base of the stalk. These little fine roots are 
not only very numerous, but, under favorable circumstances, they extend 
into the soil much further than they can be readily followed by the eye. 
If care is taken in washing away the soil from the roots of the potato the 
combined length of these filaments has been ascertained to amount to 
as much as 600 yards. This accounts for the fact that the potato is a 
good foraging plant, extracting large quantities of nutriment if the soil is 
favorable, and is additional evidence of the necessity for a deep open 
soil to attain the highest measure of success. While the conditions which 
govern success, as far as the potato crop for the market is concerned, can 
thus be fairly definitely stated, there are two other ways in which the 
potato is especially valuable to the all-round farmer. Owing to the amount 
of attention that the crop requires in the shape of tillage, it has long had 
the reputation of being one of the best possible crops for cleaning the land; 
while, on the other hand, when virgin forest land is first broken up before 
there is time to clear it of stumps or logs, it often happens that an ex¬ 
cellent crop of potatoes can be secured on what looks rather unpromising 
soil. The explanation is probably owing to the fact that the burn-off has 
left abundance of ashes containing lime and potash on the surface of the 
land, and potash is one of the constituents of the soil greatly relished by 
all root crops. Most of the great potato districts in Victoria—^Warmam- 
bool, Lancefield, Smeaton, and Bungaree — are volcanic, and in these 
volcanic soils potash is usually present in great abundance. Any soil 
which is mellow and friable, and which can be w’Orked up into a fine 
loose condition, can be made to produce a good crop, but friable clay 
loams, rich in decayed vegetable matter, give the best results. The rea¬ 
son why that is so is probably to be found in the amount of organic matter 
which they contain supplying the necessary food for the crop, while the 
combination of the decayed -vegetable matter and the clay places the soil 
in the best passible condition for retaining the moisture. On the other 
hand, it can been seen that the worst of all soils for potatoes are those which 
become very dry, and which easily clod. Hence it follows that on clay 
soils the chief aim of the farmer is to prepare his land by draining, work¬ 
ing, and incorporating farm-yard manure to such an extent that it loses its 
tendency to clod after heavy rains. This -will also explain the importance 
•of thorough preparation of the soil. 

Preparation of Land, 

Where possible the land should be ploughed in autumn, thrown up rough 
In ridges exposed to the effect of the rain and the atmosphere during the 
winter, and then deeply re-ploughed and worked down to a fine tilth with 
the disc or other harrows, until the seed bed is made as fine and friable 
as possible. The extent to which the clod crusher or the roller can be 
used in these operations is a matter which can only be decided on the spot 
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and at the time. In cloddy ground it is a good rule to be guided as to 
the application of the roller by the way in which the clods break up when 
}'oii kick them with the heel of your boot. The roller is doing very little 
goodj or may even be doing great harm to the surface of the land, so long 
as it simply forces the clods into the soil, and thus produces a level surface. 
This is the reason why the spike roller has come into general favour—the 
clods are not only crushed and levelled, but the soil is again loosened with 
the spikes, so that the rain and air are admitted, and the next heavy rain 
has less chance of producing a hard crust on the surface. Depth of cul¬ 
tivation, thorough preparation of the land, and a! fine mellow seed-bed, are 
all important. Wherever the water is found oozing out of the soil after 
a few day’s rain in winter indicates a patch of land that requires drainage* 
Few people know that the superabundance of water in the winter means a 
corresponding shortage in the summer. Yet this is the case, and the ex¬ 
planation is that Avater-logged land, when it does dry, loses nearly the 
whole of its moisture by evaporation. On the other hand, the little par¬ 
ticles of a soil in a friable condition cling tenaciously to the moisture, and 
remain moist long after the sodden parts of a field have l>ecome hard as 
bricks. Drainage, therefore, must not be overlooked. Land which has 
been previously under cultivation, and is now intended for a potato crop, 
should receive a dressing of farm-yard manure in the autumn, ploughing 
it in lightly, say, 4 inches deep. It should then be harrowed and left 
through the winter to mellow the land, and start the weed seeds. In 
some cases the manure is applied at planting-time, but in wet seasons this 
may cause a heavy growth of stalk, and a light return of tubers, or it may 
cause a good many hollow potatoes. The second' ploughing, to the depth 
of 8 inches or 9 inches, should be given, as soon as the land is fit, after 
the winter rains, and it is then worked up with the cultivator to a fine tilth. 
Land from -which a crop of peas has been taken will give a good yield of 
potatoes without manure, in the volcanic soils, and in any system of rotation 
it is as well for potatoes to follow peas, clover, or other leguminous crop. 
The extra supply of nitrogen which such crops leave behind, through the 
roots and stubble, goes tO' increase the'fertility of the land, while the deep- 
root system, which forms one of their chief characteristics, has a marked 
effect in rendering the soil friable and mellow, making it comparatively 
easy to obtain a satisfactory seed-bed. There is a good deal of evidence 
to show that a mealy, fine-flavored potato is largely dependent for these 
qualities on careful preparation of the land. 

The foregoing considerations show how much easier it is to prepare 
loamy land, and from what we have said as to the part played by a good 
supply of moisture, it will be seen that much greater liberties may be taken 
in districts with a good rainfall than in the drier parts of the State. With 
a rainfall of 40 inches, a good crop can be produced on light sandy soil, 
and under such conditions good results follow the application of artificial 
fertilizers. Examples of what can be done on poor, sandy soil, when 
drained and improved, may be, seen in the Brighton district. The friable 
peaty soil of the drained swamps (such as Koo-wee-riip and Carrum) is 
also excellent for potatoes. Many of the hillsides of South Gippsland 
with their grey, loamy soil, give capital crops of potatoes, and this crop is 
one of the best means to get rid of the superabundant bracken. Where 
the quality is good, it may be said that quantity will follow as the land is 
brought into better condition, particularly as regards its water-holding: 
/capacity. 
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Manures to use. 

Manuring is a question on which there is a great difference of opinion. 
However, as regards farm-yard manure, aii are pretty well agreed that 
it is the best in ail soils and climates, either worked into the soil by autumn 
ploughing, or applied as planting time in moist districts, or used as a mulch 
in the drier districts. It supplies plant food, conserves the moisture, and 
improves the mechanical condition of the soil. Artificial manures have 
not been found to give very satisfactory results when applied to the 
volcanic soils. Light grey or sandy soil must have liberal dressings of 
both artificial and stable manure. A heavy crop of peas, rape, or clover 
ploughed down on the potatoes will, in a moist season, give satisfactory 
returns. In districts where frosts are not severe enough to injure the pea 
crop, or retard the growth of rape, they should be sown early in autumn, 
and ploughed down just long enough to allow them to rot in time to work 
up the fallow. In this way the surest results are obtained from green 
manuring. In Brighton and Carrum the usual practice is to use 5 cwt. 
of ‘‘ nitro-super.’^* to the acre (equivalent to about 95 lbs. of phosphoric 
acid and 5 lbs. of nitrogen), with a fair amount of stable manure. English 
and American experiments show that stable manure alone is much more 
beneficial than artificial alone, 20 tons of the former raising the yield from 

tons to lol- tons per acre. Ten tons of farm-yard manure, with arti¬ 
ficials representing 35s. per acre, gave practically the same results. 

It is found, as regards nitrogen, sulphate of ammonia gives better re¬ 
sults than nitrate of soda, and as regards potash, the chloride is better 
than kainit. As in all other cases, the grower himself should experiment 
w'ith different combinations, and quantities of artificials, as the results 
obtained elsewhere are seldom directly applicable to any given farm. In 
any case, the value of farm-yard manure must be emphasked. It restores 
the humus which is all-important to the land intended for potatoes. My 
own experience seems to show that the best crops of all are obtained where 
the potato follows grass or clover sod, and I feel sure that it is more pro¬ 
fitable to plant a few acres of well-prepared land than to risk a larger 
area only half-tilled. 

The Selection of Seed. 

It is a good plan always to select a potato of fair size and uniform shape, 
and true to type. But it does not always follow that a shapely potato is 
after all the tet for seed. It is possible to get a wild potato that will have 
as good appearance, and cut as white and cook as well as a true one, but 
it wdll only yield a crop of undersized and small tubers. The accompany¬ 
ing illustrations will show how easy it is to make a mistake in the selection 
of seed. The farmer may take what he believes to be all true potatoes of 
the variety he is planting, and at digging time finds he has many stools 
that return nearly all small ones. The potato No. i in the illustration is 
a wild Brown River; No. 2 is a true one. They were of the same size, and 
almost identical in appearance, so much so that had they been in a pit to¬ 
gether they would both have passed as good seed; but, being taken from 
the parent root, there could be no mistake. They were planted side by side 
in the garden, and No. 5 represents the produce of No. i, consisting of 23 
potatoes j only two were of medium size, the others ranging down to the 

* The requisite weight of superphosphate, &c., can only he given if the percentage eompositioii of the 
sample is known. This is given in the certificate which accompanies the invoice. See the Journal, 
July, 1906. 
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size of a large pea. No. 4 is the produce of No. 2, and consisted of five j 
large potatoes^ all fit for the table. Now^ had these two lots been dug in ‘‘ 
the ordinary way, and carted to the pit, or sent away from the field, every 
potato on No. 4 would have been sent to market, and part of No. 3 w'ould, 
in all probability, have been selected for seed. The next season No. 4 was 
cut into 19 sets, and the same number of sets were selected from the best 
of No. 3. These were planted beside each other in two drills, 27 inches 
apart. Both lots were treated exactly alike, receiving the same attention 
as if they had been planted in the held. The 19 sets from No’. 3 produced 
those shown in No. 5, which had only twelve fair-sized tubers, which are 
placed at the front of the pile, all the rest at the back being fit only for 
feeding stock. The nijreteen sets from No. 4 produced the large pile shown 
in No. 6, all of which were fit for table or seed; the few too small for the 
table are all shown on the outside of the pile. Now, the ordinary practice 
is to select the seed in precisely the reverse way. Medium-sized or small 
p>otatoes are selected; all the marketable ones are sold; no attempt is made 
to trace the history of wdiat is chosen, and the whole tendency is to breed 
down instead of breeding up. I feel sure that the mere introduction of new 
1-arieties of seed will not of itself do anything more than temporary gCK>d. 
The real cure for the ills that beset the industry is to be found in muchgreater 
care on the part of the individual grower, and one thing that requires to be 
placed on a new footing is the selection of the seed. The selection must be 
made at the time the crop is dug, not months afterwards. As each root is 
dug, the whole of the potatoes it has produced, big and little, are spread out 
on the surface of the land, and the grower himself selects the necessary 
quantity for his next crop before they are bagged. Only those stalks are 
chosen that have produced a fair number of tubers uniform in size and shape, 
and without a large percentage of small pig potatoes.’’ Uniform in 
character and true to type are the most essential characters. If any farmer 
will take the trouble, year by year, to select the best seed in this way, be 
will find the quality of the potato keeps up, and the yield improves, so long 
as the soil and moisture are right. As an in.stance, may be mentioned the 
experience of Mr. Kenny, of the Ballarat Orphan Asylum. He has never 
changed his seed for 25 years, and says his potatoes (early Rose) are better 
now than ever. Another point must be remembered. The same potato will 
not suit all soils and all climates. As a rule, seed appears to do best if 
planted in a slightly wanner district than that in which it wos grown. Here, 
however, the haphazard method of selecting seed makes it difficult to be 
sure that the improvement is apparent or real. The safe plan is to begin 
in a small way, to take every care in the preparation of the land, and to use 
four or five varieties suitable for the purpose aimed at, whether this is the 
export trade or the early market. The selection of seed from year to year 
from the best of these varieties is then simply a matter of care and 
patience; but as year by year goes by, the more the type is fixed, and' the 
easier the selection becomes. 

■ The Care and Preparation of Seed. 

Potatoes intended for seed should never be put together in large heaps 
or pits, but should be spread out thinly in a cool, dry place. If they can 
be exposed to the sun all the better, as the greening of the tubers hardens 
them, and renders them le^s liable to rot. If possible, the seed should 
be planted before they send out the first shoot, which generally starts from 
the crown. When this takes place, the other eyes seldom start af all; 
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the result will be only one very robust stalk to the plant, which will pro¬ 
duce nearly all large potatoes. The cutting of the seed is an important 
matter. It is a good plan to chif all seed not large enough to cut into 
two or more sets. This should be done by cutting a thin slice off the 
stem end, thereby finding out whether the potato is of a bad colour inside, 
also whether it is affected by the disease known as the Brown ring, as it 
is here the first signs manifest themselves. It is a mistake to cut off the 
crown, as it is there generally the first and most vigorous shoot starts from. 
The size of the set wdli be discussed later. 

Planting. 

The time for planting varies in different districts; but generally in dis¬ 
tricts affected by frosts it may begin as soon as all danger is over for 
early crop, and be continued, say, from August or September, for early 
crop, to December in the later districts. The planting is usually done with 
a three-furrow plough, drawn by four horses, which will do from 3 to 
3^' acres per day, requiring two boys to plant. The drill plough, requiring 
two horses, is also used in some districts. The drills are opened about 
27 inches apart, and the sets are dropped in the bottom of the drill, 
and this is closed by turning back or splitting the ridges. A team 
can open 4 acres per day. This method is preferred by some fanners, 
as it helps to work the land up. The previous ploughing should be 
very deep, as it is difficult to open drills on shallow ploughed land. 
After planting, the drills should be harrowed down as soon as possible. 
Some very good work has been done with the Robbins’ potato planting 
machine, which opens the drill for the reception of the seed, plants, 
applies the manure, and covers them again. It it is intended to use the 
planting machine, the land must be brought to a fine tilth before opera¬ 
tions begin. 

The crop should not be planted too deep, about 5 inches being found 
the most suitable depth. The drills should be from 27 in. to 30 in. apart, 
and from 18 in. to 24 in. bet-ween the sets. The plants when full grown 
should cover the ground completely, so as to shade it from the sun’s rays, 
and conserve all the moisture. The harrows should be put over the ground 
as soon after planting as possible, and every week or ten days after, until 
the plants are, say, 3 in. high, to keep down the weeds, and' loosen the 
soil. Then the horse hoe should be put through the drills, care being 
taken not to mould up the plants. The hoe should never be used after 
the plants have sent out their roots, as it will destroy them, many of them 
being near the surface. The next stage of the crop is the blooming time, 
and particular attention should be given at this point to plots intended 
for seed. All plants with false bloom should be pulled up at once. This 
is a work entailing a great deal of time and attention. Once through will 
not do, as all the plants do not bloom at the same time, and, if neglected, 
some of the blooms will fall, and the plant cannot be identified after. They 
may require to be gone through twice a week for three weeks, or even 
longer. After a fall of rain is the best time. 

Digging. 

This is usually done with forks. Machines have not proved a sucoess. 
AH potatoes intended for seed or storing should be thoroughly ripe before 
being dug. Sometimes it happens that heavy rains in the summer will 
induce a second growth. As soon as the potatoes show signs of a second 
growth they should be lifted at once. 
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Storing, 

The method of storing is usually called “pitting.” The word is some¬ 
what misleading, as it conveys the idea of an excavation in the ground, 
whereas the potatoes are simply shot out on the surface between two slabs 
or rails placed from 9 to ii feet apart, and raised to a height of about 
5 feet, with the slope like the roof of a house. This is then covered with 
a good coat of thatch. 

Grading for Market. 

Care should be taken to select onlv sound and well-shaped tubers, dis¬ 
carding all tlmt may be damaged by the fork in digging, also horny or mis¬ 
shapen ones. Potatoes intended for export should be put up in good bags, 
either new or first-class second-hand ones. The most suitable varieties for 
export are “ Ibed skin,’’ “Brown’s River,” and “Flat top.” 

Some Experiments with the Crop. 

The following experiments, carried out at different times on chocolate, 
\olcanic soil (Romsey ) may be of interest:— 

Unmannrcd and Lea Land. —Plot i. Four drills were planted on land 
prepared in the ordinary way, which had been under tillage for upwards 
of forty years without manure. Plot 2. Four drills were planted in land 
that had been heavily manured for mangolds and maize several years be¬ 
fore. Plot 3. A piece of grass land in the garden wms prepared in the 
same manner as a fallowy and planted about the same time as the other two 
plots. In plot I a large number of sets rotted, the return being at the 
rate of 2 tons per acre, which would have been over 3 tons had they not 
missed. Plot 2 returned 4 tons per acre, and plot 3 10 tons per acre— 
all fine, large sound tubers, with little or no refuse. 

Artificial Manures. —portion of a field, plot i wms dressed with 4 
cwt. superphosphate to the acre, plot 2 with the same quantity of special 
potato'manure. Both lots w-ere sowm with a machine, and on part of each 
plot the manure w^as ploughed in with the potatoes, and part sown on the 
top after planting, and harrowed in. Plot 3, consisting of twelve drills 
fight through the paddock, w^as left without any manure. Plot 4 received 
a double quantity of special potato manure. When dug, plot 4 gave tKe 
same returns as plots i and 2, with the single quantity of manure, and plot 
3 retunied 2 cwt. more than plot 4. The potatoes w*ere planted a little 
late, but the season was an a^'e^age one. 

Cut Seed versus Whole Seed. —Plot i. Sufficient seed of an average 
weight of about 2 oz. was taken to plant eight drills 16 chains long. For 
plot 2, half the above quantity of the same sized seed was cut info tw^o 
sets, from crown to stem, furnishing sufficient sets to plant the same 
number of drills. On being dug, plot 2 gsive about 56 lbs. more potatoes 
than plot I, and nearly all were fit for market. Plot No. i, with the 
whole seed, came through the ground nearly a week before the cut seed, 
and produced very few large tubers, with a great quantity of seed and 
small ones. 

Large and Small Potatoes for Seed. —This experiment was carried out 
in 1881 to test the difference between the ordinary seed used and that 
taken from the large potatoes as sent to market. Plot i. Four drills 5 
chains long were planted with ordinary seed, cut and wkole. Plot 2 was 
planted with table potatoes cut to two and three eyes. On plot i two 
roots out of every three were discarded W'hen dug, as they produced nearly 
all undersized and small tubers. In plot 2 they were just the opposite, , 
only one stool in three being rejected. 



S Sept., 1905.] The Fhiitig of Australian Wines. 


489 


THE FINING OF AUSTRALIAN WINES. 


By M. d'A. Burney, Yiiiciiliural Expert. 

Part II. 

A list of all the substances used for fining wines might be very extended 
but for actual leqiiirements it may be confined to white of egg, isinglass, 
gelatine, lactocolle (casein of milk), and Spanish clay. If patent finings 
are not included in this list, it is because, in the writer’s opinion, they 
should be classed in the same category as the mysterious compounds 
advertised in the French newspapers and catalogues, and said to improve 
the wines in which they are used. For instance, here is a Regenerator 
for cloudy wines, giving them the elements indispensable to their presen’a^ 
tion.” The cost is, however, 5s. per hogshead, so that the inventor of 
the Regenerator is hardly a philanthropist His compound may possibly 
be indispensable to the presentation of certain wines, but in all probability 
it could be obtained cheaper in its original elements. Patent finings may 
have advantages in being put up in a convenient form for use, but the 
purchaser usually pays for that convenience, more especially when the 
finings are sold in a liquid state. It does not follow that all patent finings, 
the actual composition of which is not shown, are pernicious, but it is not 
for the cellarman to use in his wine any finings containing chemicals which 
may be prohibited by the Board of Health. The ideal fining is one that 
will procure clarification at the smallest cost, without interfering with the 
composition of the wine, or leave any foreign matters in it. The cost is 
always a consideration, but the lowest priced finings are not of necessity 
the cheapest. The quantity used is variable, and, as a rule, the desired 
result is obtainable with a smaller quantity of the higher-priced finings 
than of those obtainable cheaply. 


White of Egg. 

The most popular of all finings for red wines, almost from time iai- 
memorial, has been white of egg. It is even mentioned by Palladius, and 
ivas probably in use among the ancient Romans. In ,all wine-making 
countries of the world, it is at the present day the commonest of wine 
finings. In the wwiteFs opinion, eggs are less used in Australia than they 
should be, though the reason given that they are difficult to obtain when 
required, is, unfortunately, too often true. In the winter, particularly, 
eggs are often very scarce, and, as finings, it is essential that the eggs 
must be absolutely fresh. Each egg should be broken separately, and 
only the white used. The yolk contains fatty substances of no clarifying 
value, and not precipitated in the wine. The shell simply falls to the 
bottom of the cask, and, as it contains lime, may be attacked by the acids 
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in the wine, giving- off^carbonic acid gas, which interferes with the preciph 
ration of the lees. White of egg is an almost pure form of albumin, as 
will be seen by the following analyses; — 



Girardin (i). 

Shutzemberger (2). 

Water 

... 86*34 

82-88 

Albumin 

... 13‘oa 

i6'46 

Mineral salts 

‘66 

•66 


lOO'OO 

looko 


According to Portes and Ruyssen (3), the albumin is composed as follows— 


Carbon ... 

••• 53‘33 

Hydrogen 

7’47 

Nitrogen 

••• i 5'5 

Oxygen 

23-7 


lOO'OO 


The average weight of the w-hite of an egg is about ij oz. For clarifying 
ordinary wines the quantity varies between four and nine eggs per 60- 
gallon hogshead. It is generally used for red wines only, though the 
writer has used white of eggs for white wines with every success. Refer¬ 
ence to Table 11. will show that white of egg requires 1-32 of its weight 
of tannin to produce complete precipitation. If, then, the wfne to be fined 
contains no superfluous tannin, an addition of tannin of about |-oz. per 
hogshead must be made if six eggs are to be used, that is taking each 
white to average i| oz. In practice, it will be found that white of egg pre 
cipitates very rapidly in red wines, leaving no foreign taste whatever, and 
making the wine clear and smooth, without inordinately reducing the 
natural tannin which it contains. This applies particukriy in comparing 
the clarifying action of eggs with that of gelatine, as the white of egg is 
partly coagulated by the alcohol and acids contained in the wine, while 
gelatine is acted upon by, the tannin only. For a light claret, an addition 
of 1-16 oz. of tannin per hogshead, follow^ed by a fining with three eggs, 
will usually be found to cause complete and rapid clarification. The eggs 
should be beaten up well in a little water, a teacupful for every four eggs, 
each egg being examined separately, so as to insure it being fresh. When 
they are thoroughly beaten, they should be stirred into half a bucket of the 
wine to be fined, which is then stirred into the cask. Many authors advo¬ 
cate the use of salt in fining wines, particularly with eggs, as it is clainififi 
that salt assists the dissolution of the albumin. This may be correct, but 
in practice the difference caused by the addition of salt is barely per¬ 
ceptible in ordinary circumstances. In view of the regulations of the 
Wine Adulteration Acts recently enforced in both Sydney and Melbourne, 
the addition of salt to finings cannot be recommended. It is not, of course, 
suggested that the addition of salt injures the wine, or is detrimental to 
health, but as this addition may serve to mask other adulterants, a limit, 
has been very justly fixed, which, up till now, has not been exceeded by 
any Victorian wines analysed. 


1. Chimie Indostrielle, p. 374. 

2. Duclaux. Encyclopedic Chimiqne, p. 740. 

3. Traite de la vigne et de ses prodnits, Vol. II., p. 302. 
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Isinglass. 

After white of egg, isinglass is the purest substance used in wine 
making as finings. There are several varieties of diverse commercial value, 
according to the substance from which they are manufactured. The best 
quality is obtained from the bladder of the sturgeon, commonly found in 
the waters of the Black and Caspian Seas. Other qualities are obtained 
from the bladders of other fishes, and an inferior quality is made by 
.gelatinizing the flesh of certain fish, but it is of little \-alue. The solu¬ 
bility of the best prepared isinglass varies between 98 per cent, and 89 
per cent, at a temperature of 103 deg. Fahr. Reference to the tables will 
show that of all finings isinglass is the most readily affected by tannin. 
It impoverishes the wine to which it is added less than any other, and 
leaves less lees. For this reason it is more especially suitable for white 
wines. It has, however, the reproach of forming light lees and floaters 
in the wine. This is because isinglass is formed of fine membranes of 
varying consistency, which, during trituration, imprison tiny bubbles of 
air. These bubbles rise or fall in the wine, according to the difference 
in temperature, and more particularly according to the atmospheric pres¬ 
sure. This is a very serious difficulty in fining white wines for bottling 
for immediate consumption. The wine may be absolutely brilliant, except 
that it contains floaters, tiny particles like the grains of dust showing in a 
ray of sunlight in a room. To avoid this difficulty, special care must be 
given to the dissolution of the isinglass preparatory to using it as a fining. 
In the January number of the Journal, in a translation from the Frenchb 
a short description of the method of preparing isinglass was given, which 
it would be as well to briefly repeat here. Soak the isinglass over night 
in cold water, and next morning take it from the water and work it into 
as smooth a paste as possible with a pestle and mortar, gradually diluting 
it with water (at a temperature not exceeding no deg. Fahr.}, until it 
has the consistency of a thin paste. Then pass it through a fine sieve, so 
as to strain out the larger lumps, which are pounded up again before being 
added to the rest. To this paste add an equal quantity of warm water in 
which has been dissolved a quantity of tartaric acid, equivalent to i-io of 
ihe original dry weight of the isinglass. At the end of an hour or two 
the mixture will have become a clear jelly, and can then be used in the 
usual manner. This seems a somewhat tedious and lengthy process for 
ordinary cellar work, but the extra care is amply repaid by the increased 
effectiveness of the finings, and the .avoidance of floaters, as referred to 
above. In dissolving both isinglass, lactocolle, and gelatine, the tem¬ 
perature of the water used is of first importance. If isinglass is boiled 
its clarifying action is almost completely destroyed. Instead of being 
readily acted on by the tannin, acids, and alcohol in the wine -when mixed 
with it, the over-heating has already partially coagulated it, and it falls 
rapidly to the bottom of the cask in flakes, carrying with it only a minimum 
of the impurities in the wine. The above-mentioned method of dissolving 
isinglass is sometimes slightly modified by adding the tartaric acid while 
the isinglass is being pounded in the mortar. As, however, the action of 
the acid causes the isinglass to swell up, in my opinion it is preferable 
to make the addition after the isinglass has been pounded up and strained, 
and not before-hand. The isinglass referred to is that of commerce, sold 


I. J. Laborde. Clarification et limpidity des vins blancs. 
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usually ill thin threads. The dried fish bladder is used bv some cellar- 
men, but it requires a lot of labour to work it into a state fit for use, and 
it is only effective in the direct ratio to its division. When worked in a 
pestle and mortar, after having been chopped into small pieces, it takes 
a very long time before it can be passed through a sieve. For ordinary 
use, the isinglass, as prepared in threads and sold commercially, will be 
found in every way handier and particularly more easy to weigh accu¬ 
rately. The quantity of prepared isinglass necessary for finings is: — 
Light fining, oz. per hogshead; medium fining, | oz per hogshead j heavy 
fining, I oz. per hogshead. 

Reference to the tables will show that, in round numbers, isinglass 
requires only one-quarter of its weight of tannin to precipitate it. In 
practice, with ivhite wines, even this small proportion will only be found 
necessary as an addition in the case when the wine, is absolutely deficient 
in tannin, or with greasy wines containing albuminous matters in suspen¬ 
sion, which require an addition of tannin to precipitate them. 

Gelatine. 

Of all finings sold commercially, there is none with greater diversity of 
both appearance and actual value than gelatine. It is in reality only a 
purified form of glue, extracted from the bones, skins, and hoofs of 
animals. Sold in thin, transparent sheets, it is almost odourless, but when 
soaked in water, it has a distinct odour sni generis, which it may leave 
behind it in the wine, unless prepared with care. It is noticeable that 
the more opaque are the sheets or cakes the more distinct is this odour, 
and the smaller is the clarifying action. Many cellarmen prefer the dark 
coloured gelatine, sold in cakes, but, in the writer’s opinion, it is only of 
value with coarse wines, the colour of -which it is desired to reduce. 
Dr. Carles^ is more emphatic in declaring that the whiter and more trans¬ 
parent the gelatine, the purer it is, and the more its action approaches 
that of white of egg and isinglass. This is also my opinion, from actual 
observation and experiment with Australian wines. Some authors ^ say 
that the whitest and most transparent gelatines do not clarify better than 
ihe darker coloured gelatines, which often have a repulsive odour. This is 
quite the contrary of my experience, and can probably be accounted for 
in the preparation of the gelatine, and the thin sheets being easily over¬ 
heated. There is no doubt that the brownish matters which colour the 
dark gelatines are nothing but impurities. These gelatines also have a 
very strong action in reducing the colour of a wine, probably from their 
being obtained from bones, and, possibly, containing phosphates. One 
well-known author ^ absolutely condemns the use of gelatine as finings, and 
his argument really applies only to the very, delicate wines of the country 
he writes of. 

If prepared wdth care, and used in restricted quantities, gelatine is of 
great value as a clarifier of full-bodied wines, and also sweet wines. The 
leaves should be soaked in water over night, and the water poured away 
from them the next .morning. This water will, as a rule, be found to 
have absorbed almost the whole of any unpleasant odour the gelatine may 
have contained. Fresh water should then be added in the proportion of 
from ten to twenty times the weight of dry gelatine. The whole should 

(i) Le collage des vins. 

{2) P. Pacottet. Vinification. 

(3) E. Viard. Traif6 de la Vigne et dtt vin. 
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then be gradually and slowly heated until the gelatine is completely dis¬ 
solved. It is preferable that this should be done in a water bath, to pre¬ 
vent the gelatine burning, and it is easily arranged by using a special pot 
for the purpose fitted in a larger one containing water, in city cellars, 
where gas is available, this is an easy matter, but in the countrx'- where 
open wood fires are used, care must be taken to avoid smoking the "gelatine 
as it is being heated. As soon as the gelatine is dissolved, it should be 
mixed with a sufficient quantity of wine, to prevent its jellifying again, and 
then stirred into the casks. Some celiarmen prefer pouring hot water on 
the soaked gelatine, and gradually adding more hot water until the whole 
is dissolved. There is a danger with this, of burning the portion which 
comes in direct contact with the boiling water added, thus destroying its 
clarifying action, as referred to above. On the other hand, when the 
gelatine is gradually treated in the water bath, complete dissolution is 
obtained at the lowest possible temperature. 

The quantity of the best quality sheet gelatine usual]v required for 
a fining varies between | oz. to oz. per hogshead. As it is precipitated 
hy tannin only, reference to the tables is of special interest, as the figures 
are approximately accurate, while with all other albuminous finings the 
action of the acids and alcohol has to be considered. It will be seen that 
ro parts of the best quality gelatine requires 7.68 parts of tannin to cause 
complete precipitation, and if the gelatine is of inferior quality, the pro¬ 
portion of tannin required may reach 12 parts to 10 of gelatine. The 
necessity of an addition of tannin is here evident in all cases, except with 
very rough wines, the astringency of wffiich it is intended to reduce. With 
white wines deficient in tannin, an addition of tannin in the proportion of 
about 7 1 parts to every 10 of gelatine will be found necessary to obtain 
complete precipitation. 

Lactocolle. 

From the very earliest literature on wine making, milk has been favor¬ 
ably written of as a clarifier of wines. Its action is energetic, and it is 
cheap and easily obtainable, but, unfortunately, contains substances which 
are not precipitated, but remain in the wine, affecting its flavour and keep¬ 
ing qualities. For this reason, it has been very properly prohibited from 
use in wines by the Victorian Wine Adulteration Act Recently it has 
been proved that it was only the albuminous substances in milk that had 
any clarifying action, and this albumin, called casein, has been largely pre¬ 
pared commercially. It has been named Lactocolle, and is obtained by 
cliemically treating skimmed milk, and drying it on rollers similar to those 
used in paper mills. The result is a brilliantly white powder, odourless, 
with a very slight taste ol milk. As finings lactocolle acts somewhat diffe- 
lentlv to others in that, although not itself alkaline, it is precipitated prin¬ 
cipally! by the acids in the wine. It is evident that for this reason lactocolle 
should be of great value in over acid wdnes, but more especially in white 
wines. From the waiter’s experience, this claim has been somewhat 
modified in that, although lactocolle is undoubtedly precipitated in a liquid 
containing acids only, in liquids containing both tannin and acids the 
tannin greatly influences its precipitation. For instanoe, in the case of a 
light red wine containing a surplus 'acidity, if large quantities of lactocolle 
aie used so as to reduce this acidity, the reduction is very slight, almost 
imperceptible in fact, so long as any tannin remains in the wine. The 
clarifying action of lactocolle is slower than that of most finings, but 
the lees formed from it -are small and heavy, and, after bottling, no light 
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deposit is formed. The chief difficulty with iactocolle lies in preparing 
it before adding it to the wine to be fined. Being an impalpable and very 
light powder, it does not mix at ail readily with any liquid. The best 
method of obtaining dissolution is to gradually; and slowly sift the powder 
upon about twenty times its weight of water, stirring slowly all the time. The 
water should be for preference tepid. If the water is added to the powder 
it forms a sticky and lumpy mass, very difficult to dissolve. When a thin 
paste is formed, it should be poured directly into the cask, and not first 
stirred into a bucket full of the wine, as is the case with other finings. The 
reason for this is not very clear, except that when mixed with a small 
quantity of wine, the paste seems to curdle slightly, while when gradually 
added to the bulk and well stirred, it forms a whitish cloud through the 
liquid, which slowly falls to the bottom, leaving the super nagent wine free 
from any foreign flavour. Were it not for this difficulty in dissolving it 
prior to adding it to the wine, Iactocolle would have become more popular. 
I have lately tried leaving it mixed with the tepid water over night before 
using it, and the results seem a decided improvement upon adding it to the 
■wine directly it is dissolved. The quantity to be used would vary between 
I oz. and i oz. per hogshead. In the Revue de Viticulture^ it is stated 
that I oz. of Iactocolle is equivalent to the whites of seven eggs, and in 
practice it will be found that these proportions compare their clarifying 
actions fairly accurately, taking into consideration the difference in their 
chemical action when added to wine. 

Spanish Clay. 

The preceding fining substances have all a chemical action upon the 
wine to which they are added. They all reduce the wine in either its per¬ 
centage of tannin, acidity, or both. Spanish clay is, on the contrary, 
purely mechanical in its action, in that it falls to the bottom of the cask, 
carrying with it, by adherence only, any foreign bodies with which it may 
come in contact. It is a greyish earth, used by porcelain makers, and is 
composed principally of silicates in a more or less pure state. It should be 
well washed, after being powdered as fine as possible, before adding to the 
wine. This clay is usually used in conjunction with other finings, and the 
quantity may be anything between | lb. and i lb. per hogshead, and even 
more. Its action fallowing gelatine is often useful. 

Tannin. 

Although tannin was not included in the list of finings, and may not, 
strictly speaking, be included, as such its action is so involved with the 
chemical action of finings that in most cases no proper clarification can be 
obtained without it. Commercial tannin is obtained principally from oak 
galls, formed by the action of certain insects upon the leaves of the tree. 
Tannin is present in varying proportion in ail wines. At the ripening of 
the grapes it is condensed in the stalk, skin, and seeds. As this tannin is 
soluble, whatever may be the method of wine making, no wine is absolutely 
free from it Both the quantity,, and the fixity of that quantity, are vari¬ 
able, and have a tendency to diminish. The more the wine is deprived 
from contact with the stalk, skins, and seeds, the less tannin it will contain. 
Of the tannin found in new wine, one portion is precipitated by the albu- 

(i) A. Mmtz. Revue de Viticulture, No. 420-' 
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miBOUS substances in the first lees, another by the colouring matter, and a 
third portion is rendered insoluble by the oxidizing action of the air. The 
natural loss of tannin, even in new red wines, is so very great that the 
quantity remaining in the wine is often insufficient To permit a fining with 
any gelatinous or albuminous finings. This lack of sufficient iannin is the 
chief cause of defective clarification, and the logical remedv, however 
obvious, is too often disregarded in Victoria. The addition of tannin to 
a wine introduces no persistent foreign substance. If a quantity of tannin 
is .added prior to fining, sufficient to combine with the finings used, as the 
tables below explain, the most scrupulous analysis, or the most delicate 
palate cannot find after the operation any trace of added tannin or finings. 
All the natural tannin will have been left intact, .and all the finings added 
will have been precipitated only by the exact quantity that was added- 

Commercial tannin is sold in various forms, of wdiich alcoholized tannin 
is the purest for wine-making purposes. It is usually found as a whitish 
yellow powder. This powder dissolves slowly in cold water, making the 
liquid cloudy, but it clears when treated, and remains clear. It dissolves 
very rapidly in spirit. It has always been the practice of the writer to 
dissolve a known quantity of tannin in weak spirit, the quantity of which 
is measured, and then can be bottled and used as required. Tor instance, 
if I Ib. of tannin is dissolved in i quart off spirit, J of a pint of the 
solution contains 2 ozs. of tannin. Tannin is obtainable commercial!v of 
excellent quality, and if exceptions have been taken to peculiar odours 
found in wdnes after an addition of tannin, it has usually been when small 
quantities have been obtained from the local chemist, who has not always 
the space to keep his stock separated, and the tannin has absorbed the 
odours from adjacent chemicals. 

Tables showing the coagulating action of tannin in combination with 
various finings:— 

Table I. 


I Part of pure alcoholized tannin precipitates— 



Skimmed milk 

52*00 parts 


Fresh white of egg ... 

32'oo ,, 



Prepared isinglass (dissolved cold) 

4*07 



Dried white of egg ... 

3‘20 „ 



Lactocolle ... 

3‘39 .. 



Prepared isinglass (dissolved hot) 

2-6o ,, 



Best quality gelatine ... 

T'30 ,, 



Common isinglass 

1*04 n 



Cake gelatines ... ... "94 

to *83 



Table II. 






Tannini. 

10 

parts of skimmed milk precipitate ... 

... 

0*19 

JO 

,, fresh white of egg precipitates 


O’^O 

JO 

,, prepared isinglass (dissolved cold) precipitate 

2*68 

10 

,, dried white of egg precipitate 

... 

3*12 

JO 

,, lactocolle precipitate 



10 

,, prepared isinglass (dissolved hot) precipitate 

3‘84 

10 

,, best quality gelatine precipitate 


7*68 

10 

,, common isinglass precipitate 


O'61 

ro 

,, cake gelatines, precipitate 

10*50 to 

12*00 

In the following article 'the choice, effects, and practical methods 


fining will be considered. 
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SOME LEADING BREEDS OF DAIRY CATTLE. 

By T. Archer^ Dairy Sufervisor. 

Chief o.mongst the breeds recognised in this country as dairy cattle are 
the Shorthorn, Ayrshire, and Jersey. Some other dairy breeds are repre¬ 
sented, namely, Holstein, Kerry, Guernsey, &c. The Holstein and 
Guernsey, at least, are worthy of more attention than they have had hitherto, 
for amongst some of our best butter records are those from the Holstein 
cross, -while the Guernsey are of a similar nature to the Jersey, but larger 
in size, while they give large quantities of rich milk of a high colour. 
Amongst the breeds \^hich are looked upon purely as beef breeds there are 
often found strains and individuals that are tirst-ciass butter producers. 
For instance, one of the best dairy herds in Gippsland, that of Mr. Lang- 
ham, of Konimburra, is pure Hereford, and we have known individuals of 
the Polled Angus give as much as 17 lbs. of butter per week. 

Sliorthorns. 

Most people in Australia are inclined to class the Shorthorn as a beef 
and not a dairy breed, and that is due entirely to the general neglect of the 
milking strain and the niiilking properties of the breed, while, in England, 
to use the w^ords of Professor Sheldon, The Shorthorns may, with con¬ 
fidence, be placed as one of the best half-dozen milking breeds to be found 
anywhere, and that as all-round cattle they cannot be surpassed, if indeed 

equalled, by any other breed in the w’-orld.If -we draw attention to 

the remarkable facts that the Shorthorns have, during the past century, 
become more widely and numerously diffused than any other breed through- 
cmt the dairying districts of England and Ireland, not to mention Scotland 
and Wales; that over large areas of country they have displaced or are 
displacing other breeds, against which process there is at present no re¬ 
action w^orth the name, enough is said to show that the premier breed pos¬ 
sesses superior and commanding merits as milk producers. All this is in 
no respect the result of mere undesigned and accidental fashion, but due 
to the well-ascertained fact that as milkers, as breeders, and as fatteners, 
Shorthorns are superior to the breeds which they have displaced.^’ 

That w^e hai^ good milking Shorthorns in this country wu*ll be seen from 
the accompanying illustration. The bull, The SkipperP^ took first and 
champion prizes for milking Shorthorns at the Royal Show, j\Ielbourne. 
1904, and is the property of Mr. P. H. Morton, 'And was bred by Mr. W. 
G. Roberts. The cow, Qiieenie 3rd,'’ wms awarded first and champion 
prizes for milking Shorthorns at the Royal Show, Melbourne, 1903; at the 
same show^, she secured first for the cow giving the greatest quantity of milk, 
and was third in the butter test. In 1904, at the Royal Show, this cow w^as 
awarded first and champion for milking Shorthorns. Qiieenie 3rd” is 
the' property" of and was bred by Mr. R. Lidgett, Myrniong. 

In the Leader of 24th June last are given the records of a dozen of 
W. T. Manifold’s pure Shorthorn cows at Purrumbete, and they should 
be of sufficient value to reproduce here:— 

Dsj'S ia Milk. lbs. of Milk. Butter Fat Test. lbs. of Butter. 

270 ... 7,530 ... 3-9 ... 317 

330 ... 7.230 ' ••• 4 'o ... 320 

330 6.910 ... 5'2 ... 407 





SHORTHORN COW, “QUEENIE 3rd.” 
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Da> s ill Milk. 

lbs. of mik. 

Buttor Fat Test. lbs. of Butter. 

240 

7,3^0 

4‘3 

351 

330 

bo 

0 

4^0 

350 

300 

7 o 3 o 


353 

360 

6,780 

4*6 

350 

35^ 

6,810 

4*3 

326 

360 

6,390 

4*6 

330 

300 

7,530 


342 

240 

6,660 

4‘2 

311 

330 

8,640 

3*9 

373 

This is truly a 

magnificent record, 

and bulls 

from such cows should be 


almost invaluable for tlie improvement of dairy herds. 

Thornton’s Description of trie Shorthorn. 

The breed is distinguished by its symmetrical proportions, and by its 
great bulk on a comparatively small frame, the offal being very light, and 
the limbs small and fine. The head is expressive, being rather broad 
across the forehead, tapering gracefully below the eyes to an open nostril 
and hue flesh-coloured muzzle. The eyes are bright, prominent, and of a 
particularly placid, sweet expression, the whole countenance being 
remarkably gentle. The horns (whence comes the name) are unusually 
short, springing well from the head, with a graceful downward curl, and 
are of a creamy, white, or yellowish colour, the ears being flne, erect and 
hairy. The neck is moderately thick (muscular in the male), and set 
straight and well info the shoulders, which when viewed in front are wide, 
showing thickness through the heart, the breast coming well forward, and 
the fore legs standing short and wide apart. The back among the higher 
bred animals is remarkably broad and flat, the ribs barrel-like sprung 
well out of it and with little space between them and the hip bones, which 
are soft and well covered. The hind quarters are long and well filled in, 
the tail being set square on to them, the thighs meet low down, forming 
the full and deep twist, the flank should be deep so asi to partially cover 
the udder, which should be not too large, but placed well forward, the 
teats being w-ell formed, square-set, and of medium size, the hind legs 
should be very short and stand wide and quite straight to the ground. The 
general appearance should show even outlines. The whole body is covered 
wnth long soft hair, there frequently being a fine undercoat, and this hair 
is of the most pleasing variety of colour, from a soft creamy white to a 
full deep red. Occasionally the animal is red and white, the white being 
found principally on the forehead, underneath the belly, and a few spots 
on the hind-quarters and legs; in another group the body is nearly white, 
with the head and neck partially covered with roan, while again, the 
body is most beautifully variegated of a rich deep purple or plum- 
coloured hue. On touching the beef points, the skin is found to be soft 
and mellow as if lying on a soft cushion. In animals thin in condition, 
a kind of inner skin is felt, which is the “quality or “ handling” indica¬ 
tive of those great fattening propensities for which the breed is so famous. 

Ayrstiires. 

This unquestionably represents one of the best breeds for the production 
of milk, butter or cheese, and for the improvement of the farmer’s herd. 
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Ayrshires are, perhaps, more hardy and less dainty feeders than other 
British breeds, and deep and reliable milkers. They certainly hold some of 
the highest records for butter production in this country. Their greatest 
fault is short teats, but many of the leading breeders have practically elimi¬ 
nated that from their herds, and where it still exists it will have lost its 
claim to notice with the more general use of the milking machine, which can 
manipulate the short teats quite as well as the long. 

The bull illustrated below is the famous “Jamie of Oakbank,^^ who, I 
believe, has never been beaten in the show ring, and is the sire of a race 
of many first-class butter producers. He was bred by the Messrs. McNabb 
and Brothers, Oakbank, Tullamarine. The cow, ^M 4 da of Glen Elgin/’ 
is from the splendid herd of Mr. T. A. Grant, Toolern. 

The favorite colour of the Ayrshire is a light brown or brown and 
white j some few are found black and white, and now and then even a 
pure white one is seen; but, so far as I have seen or heard, never roan- 
coloured. At one period an Ayrshire was hardly considered pure unless 
it had a black nose, but a white nose is not looked upon as any drawback 
to a cow at the present time. The appearance of black here and there 
indicates the presence of West Highland blood. Some people think if a 
cow shows a notch in each ear it is a sign of pure Ayrshire, but this is 
a mistake. It belongs, however, to some families, and is regu'larly trans¬ 
mitted. The udder is the chief point from which we can infer the milking 
qualities of a cow of any sort, and especially of an Ayrshire. It should 
in form be long from front to back, stretching well forward on the belly, 
broad behind, filling up well the space between the legs, but should not be 
too deep vertically—that is, hang too far down—space being obtained in it 
rather through length and breadth. The udder should not be too fleshy, 
but should milk out well. The large veins on the belly should be full 
■and prominent, with a g'Ood, large cavity at the upper end of each. “ The 
Ayrshire Herd Book S'Ociety ” says the head short, forehead wide, nose 
fine between the muzzle 'and eyes, muzzle large, eyes full and lively, horns 
wide set on, inclining upwards. Neck moderately long and straight from 
the head to top of the shoulder, free from loose skin on the under side, 
fine at its junction with the head, and enlarging symmetrically towards 
the shoulders. Fore-quarters sloping, withers fine, chest sufficiently broad 
and deep to insure constitution, brisket and whole fore-quarters light, the 
'COW gradually increasing in depth and width backwards. Back short and 
straight, spine w^ell defined, especially at the shoulders!; ribs short and 
arched, the body deep at the flanks, hind-quarters long, broad, and straight, 
hoop bones wide apart and not overlaid with fat, thighs deep and broad, 
tail long, slender, and set on level with the back; udder capacious and not 
fieshy, hinder part broad and firmly attached to the body, the sole nearly 
level, and extending well forward_; milk veins about udder and 'abdomen 
I well developed, teats 2-2I inches in length, equal in thickness, the thick;- 
", ness being in proportion to the length, hanging perpendicularly, their dis¬ 
tance apart at the sides should be about one-third the length of the Vessel, 
and across to about one-half the width. Legs short in pro'jrortion to size, 
'the bones fine, the joints firm, skin soft and elastic, and covered with 
'Soft, close, wcx>lly hair. Colour red, of any shade, brown or %vhite,. or';,a.' 
m'ixture of these, each colour being distinctly defined. ^ Brindle or'black 
' mi white is not in favour:.' Average 'live\’‘eight in full milk, .about, 

10| CWt ' ^ , ' ■ . ' ^, ' ■ " ■ ' ■ 




AYRSHIRE COW, “ADA OF GLEN ELGIN.” 
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J erseys. 

This breed has the reputation, and rightly so, of producing the richest 
milk, on an average, of any breed, and there is no cow which, under fair 
conditions, is more profitable for the production of butter or cheese. It 
has proved itself to be an economical producer when well selected, well fed,, 
and well managed, and without these no breed will give satisfaction. Mt. 
James Long says, ''The economical points of the Jersey are, briefly, its 
production of rich milk, rich waxy butter, and exceptionally rich cream and 
cheese; the adjective is applied advisedly, for, with the exception of the 
Guernsey, which closely approaches it, there is no variety of cattle in the 
world which produces either cream, milk, butter, or cheese either so high 
in colour or so ridis in quality.’’ The Jersey cow is docile and easily man¬ 
aged, while her pretty fawn-iike appearance is also in her favour, and it 
Avill always be to the farmer’s advantage to have some Jersey blood in his 
herd, as it will be the means of improving the average quality of the milk. 
As much as 900 lbs. of butter have been produced from a Jersey cow in 365 
days, while in the cheese-making competition at the World’s Fair, at Chi¬ 
cago, the following results were obtained:— 


Twenty-five cows of each breed tested for fifteen days— 


Jerseys 

Guernseys 

Shorthoms 


Milk. 

13,296^4 Ihs. 
10,938*6 ,, 
12,1867 ,, 


Cheese. 

1,45176 lbs. 
1,130*62 ,, 
i,o77'6 ,, 


The Jerseys are often held to be delicate cattle, but this is not the case 
\vhen properly attended to. One thing applies to this, as well as to all 
breeds, namely, the only way to tell which are the best animals is by the 
use of the scales and the Babcock tester, and then to bear in mind that a 
good butter producer must be bred from good butter producers, or, in other 
•words, " like begets like ” applies here with perhaps greater force and cer¬ 
tainty than in any other direction. The bull illustrated is Optician,” and 
the cow Larkspur,” both the property of the late Mr. James McCulloch. 

The following is the description of the breed by the Royal Jersey Agri¬ 
cultural Society ;— 

Head small, fine and tapering, cheek small, throat clean, muzzle dark 
and encircled by a light colour, with nostrils high and open. Horns small, 
not thick at base, crumpled, yellow, tipped with black. Ears small and 
thin, and of a deep orange colour within, eye full and placid, neck straight, 
fine, and lightly placed on the shoulders; withers fine, shoulders flat and 
sloping, mhest broad and deep, being well ribbed up. Back straight from 
the withers to the setting on of the tail, broad across the loins, hips wide 
apart and fine in the bone, rump long, broad and level, tail fine, reaching 
the hock and hanging at right angles with the back, hide of a yellow 
colour, thin and mellow, co%'ered with fine, soft hair. Legs short, straight 
and fine, with small hoofs, arras full and swelling above the knees. Hind 
quarters from the hock to point of rump, long, wide apart, and well filled 
up. Hind legs squarely placed when viewed fromi behind, and not to cross 
or sweep in walking, ^Udder large, not fleshy, running'well forward in 
line with belly and well up behind. Teats moderately large and yellow, 
of equal size," wide apart, and' squarely placed. Milk veins about the 
udder and abdomen prominent. 
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THIRD CONVENTION OF THE VICTORIAN 
CHAMBER OF AGRICULTURE. 

The following are abridgiiienfcs of the papers read. 

I.-^ECONOMIC ASPECT OF VETEEIITAEY 
SCIENCE. 

By S. S, Cameron^ M.R.CA/.S, 

[After dealing with the incidence of swine fever in Victoria for the past 
two years, contrasting the way in which it has been sta.mped out in New 
Zealand, Mr. Cameron proceeded—] 

Disease Eradication in America and England. 

A brilliant illustratian of the capacity of veterinary State medicine, 
scientifically applied, is the experience of the United States of America in 
the eradication of pleiiro-pneumonia of cattle. Up till 1887 pleuro-pneu- 
raonia was rampant throughout the States, and in that year it reached 
Chicago, the largest cattle mart in the world. The anticipation of serious 
losses in the Chicago cattle trade prompted the application of scientific 
veterinary methods to the control of the disease, and in the hands of 
veterinary surgeons who understood the nature of the game they had to 
play—^men like Law, Salmon, and others, whose success has made their 
names famous in veterinary and live-stock circles throughout the world— 
within three months from their being seriously enforced the last acute case 
had been disposed of in Chicago, and the threatened danger to the con¬ 
tinent, through the Chicago sale-yards, removed. This success gave the 
'key to the solution of the problem of eradication, and vigorous, but scienti¬ 
fically directed, work was followed up in other centres, until early in 1892, 
five years from the commencement of the campaign, quarantine was raised, 
and the nation declared free from the disease; and it has remained free ever 
since. The task was accomplished with an expenditure of j^S75,ooo—a 
sum less than 5 per cent, of the value of the beef exported annually; and 
to institute an Australian comparison, a sum less than one-half the annual 
loss that Australia sustained during the twelve years following the intro- 
ducticm of the disease, and little more than one-half of Queensland’s 
annual loss during the early nineties. 

With such a brilliant object lesson before us as is furnished by this 
successful banishment of pi euro-pneumonia from the United States, izi 
spite of its extensive area, its congested stock centres, and its numerous 
cattk' markets, who will say that a similar task is not possible of accom- 
plishment in Australia? ' And at even less cost, for inoculation, the merits 
of which when rationally applied have been proven to the point of uni¬ 
versal faith in Australia, was not availed of in the United States pro¬ 
cedure. Scientifically directed, and conducted in such a way as to secure 
the co-operation and help of stock-owners, instead of their antipathy, the 
statement may be ventured that the task of eradication of pleuro-pneumonia 
might be undertaken with reasonable prospects of success within five years. 


* to the Report of the Board of Agriculture, 1D04, pleuro-pneumonia, foot and mouth 

(imme, and hytlrophoMa have now been eradic®,ted from Great Britain. Editor, Journal. 
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Milk Fever Conquered. 

Perhaps a more telling illustration of this success, and one in regard 
to which many present have doubtless had gratifying experience^ is the 
comparatively recent triumph of veterinary science over that bane of dairy 
farmers—milk fever. What the losses from this ’^'ory common and very 
fatal disease were before the introduction of the potassium iodide and air- 
injection treatment, it would be hard to say. In good seasons it might 
have run into between ;^5o,ooo and ^^100,000 per annum in Victoria. 
Howe\'er this may be, the disease was particularly fatal, there being not 
more than 10, or at the outside, 20 per cent, of recoveries. Whereas now, 
by the carrying out of the udder injection treatment—which is simplicity 
itself, and by no means costly—from 90 to 95 per cent, recover. What 
this means to the industrv may in some degree be realized by reference to 
a happening at the St. Louis World’s Fair. A butter competition was 
being held, and of the forty-one cows entered—naturally all deep milkers 
—^no less than twenty-one w’ent down wdth milk fever. In the old days the 
bulk of these w’ould assuredly have died, wdiereas by the prompt adoption 
of the new treatment every one recovered and was alDle to take part in the 
test. 


Abortion and its Subjugation. 

It is at once pleasing and exasperating to know that what can be done 
in regard to milk fever can also be done in regard to two other diseases 
which are extensively prevalent amongst dairy herds in Victoria at the pre¬ 
sent time—pleasing to know that the present enormous losses can be 
avoided, and exasperating to know that practically nothing is being done 
to avoid them. I refer to the two diseases contagious abortion and con¬ 
tagious mammitis, or udder inflammation, and will deal shortly with them 
in the order named. 

It may be news to some that almost every case of abortion in cows that 
is not directly traceable to accident or injury is due to contagion or infec¬ 
tion ; and it is also likely that it is not generally knowm or understood 
that sterility or the condition known as failing to hold the bull ” is really 
a form of the same trouble, and due to the same infective cause as abor¬ 
tion. In the present absence of any provision in the law providing for 
the notification of this disease, statistics as to the extent to which abortion 
and sterility prevail throughout this State are not available. It is certainly 
more prevalent in some districts than others, and occasions larger losses in 
some years. Hence the estimates of its prevalence made by dairy farmers 
and others vary considerably. I have personal knowledge of its having 
affected as many as 40 per cent, of the cows in some herds, and doubtless 
the estimate of most dairy farmers would be in agreement with that fur¬ 
nished me a w^ek or t’wo ago by a prominent dairy farmer in the Western 
District, who placed the prevalence of the disease throughout the State 
of Victoria at 3 o per cent. However, in order to avoid a charge of exag¬ 
geration, I have based my calculations of the loss sustained annually by 
the dairying industry from this one disease on a 5 per cent, prevalence. 
There are about 632^,500 cows at present being turned to dairying account 
In Victoria, 5 per cent, of which number is 31,625, and the average annual 
yield, according to the latest returns from the Government Statist’s office, 
IS 336 gallons. So that the shortage of milk for the year is 10,626,000 
gallons, which, at 6d. per gallon, represents (or at 56. a gallon 
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;^22i,375). Suppliers of milk to butter factories and creameries will con¬ 
sider 6rJ. per gallon for milk too high an estimate, for the reason that the- 
average price paid for milk for butter-making, perhaps, does not exceed 
4d. per gallon. But for the large quantity of milk that goes into direct 
consumption in our cities and towns an average of 7d. to 8d, is obtained 
by the growers, so that taking the average value of all milk produced in 
Tictoria, it will not be far short of 6d. per gallon. But whether reckoned 
at 5d. or 6d. per gallon, the loss approximates to a quarter of a million 
sterling per annum. In other words, close on 32,000 cows, which should 
yield a profit of ^7 los. per head per annum, are continuously out of 
profit as the result of the unrestricted prevalence of a preventable disease. 

Again, to steer clear of merited denouncement as a visionary, I will not 
claim (though I consistently might so claim) that the whole of this enormous 
loss can be avoided; but I will unhesitatingly affirm that by the educative' 
influence and intelligent application of the methods which veterinary scien¬ 
tific research and practice have evolved, as much as one-half, at least, of 
this loss can be saved. And is not a saving of 20,000 a year to the' 
industry—more than seven times as much as the saving effected by the 
recently mucli-talked-of freight reduction—^worth strmng for? 

Instances of Successful Treatment. 

To compel, in so far as I am able, a belief in the practicability of this- 
saving being made, if only the dairy farmers, who are the victims, could 
be instructed and persuaded into carrying ou! faithfully the details of the 
preventive treatment, let me give to you particulars of just three cases 
which are eloquent in themselves, and suggestive of the success capable of 
being achieved if opportunity wa.s given for a knowledge of the methods 
which veterinary science has made available to be spread and expounded. 

The first case I wish to detail concerns a herd of shorthorns in which 
the treatment, which I will roughly outline in a few moments, was carried 
out"under the direction of a veterinary colleague of mine, wffio has favoured 
pie with the particulars. In this herd 32 cows had never calved at full 
-"’'time for from one to three years past. One of them, a five-year-old, had' 
never conceived, though served frequently. As a result of treatment 
through one season this last cow has now calved. Of four cows which it 
had not been possible to get in calf for three years, two have calved, cme' 
is heavy in calf, and only one is still barren. Of seventeen cows which had 
been barren for two years, six have already calved, five are in calf, and 
six have remained barren. Of ten coivs W'hich had only been barren for 
one year, two ha%"e calved, seven are heavy in calf, and only one remains 
barren. So that, 24 out of the 32 barren cows, or 75 per cent., have been 
cured in one season. Twenty-four previously useless cows turned into 
profit-makers in one season, and at least put into the owner’s pocket. 

The treatment of the second case which was in charge of the same veterinary 
surgeon lasted over two years. It was commenced wffien half the herd had 
already slipped their calves, and immediately resulted in cessation of the- 
slipping, but the cows that had already slipped did not get in calf-well 
that season. Kext season time wms taken by the forelock, and the whole 
herd subjected to treatment in anticipation, with the gratifying result that 
every cow calved at full time. ^ Abortion eradicated from the herd inside- 
tW'O years I To save time, the details of the third case may be epitomized 
'as followsA he'vd in which abortion had been troublesonie for some- 
years, and in which the aborting cows had risen to 40 per cent, three years. 
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ago, has, doring the intervening period, been treated under the direction 
of a'^felbourne veterinary surgeon, with the result that last calving season 
only 3 per cent, aborted, 

I ask you: Do not such results warrant the inference that at least one- 
half of the ;2r24o,ooo loss now sustained annually can be saved ? Do they 
not also warrant my statement that preventive treatment of this disease 
will give results equally satisfactory as those you are well cognisant of as 
accruing from the modem treatment of milk fever? 

Remedial ^Measures. 

The drawback in comparison with the milk fever treatment is, how¬ 
ever, that, while the cost is equally infinitesimal, the procedure requires 
continuance over a period, and necessitates exactitude of method, and that 
application of thoroughness and attention to detail which has to be ob¬ 
served in connexion wuth the antiseptic treatment of any contagious disease. 
It involves, inter alia — 

1. The complete separating of aborting cows and ^^bullers’’ from 

the rest of the herd, and the use for them of one paddock and 
one shed only. 

2. The finding and destruction by fire of all aborted slinks, to¬ 

gether with the membranes, discharges, litter, and other matter 
likely to be infective. 

3. The injection and irrigation of the calf bed and genital passage 

of all cows that have aborted, or that fail to bold the bull, 
with a properly compounded warm antiseptic solution, and the 
cleaning of the external parts with the same solution daily for 
at least a week on end, and the repetition of this at intervals, 
as may be decided on from veterinary judgment of the progress 
made. 

4. The infection and irrigation also of the genital passage of all 

in-calf cows during each stage of pregnancy, 

5. The antiseptic sluicing and injection of the genitals of any bull 

that has been used with aborting cows or bullers at regular.. 
intervals, and particularly prior to the serving of any cow. 

6. The maintenance of continuous cleanliness in, and the periodical 

disinfection of, the bails, stalls, and shed occupied by aborting 
and sterile cows. 

7. And, finally, the intelligent consideration and scientific remedy¬ 

ing of all such conditions and practices local to the farm which 
are seen to favour the maintenance of infection, or to render 
possible its re-introduction. 

Such, in Tough outline, are the means whereby this dire dairying scourge 
may be effectually combated; but it is in regard to the carrying out of the 
details on which success so largely depends that the educational efforts and 
influence of trained and capable veterinarians are likely to be demonstrated 
to weighty advantage. 

ContagioTis Mammitis, 

This is another of those drags on the industry in regard to which 
there has been “official blindness “ through lack of knowledge and the 
inadequacy of systematic investigation, of animal diseases. But, from my 
own observations in the carrying out of my'departmental duties, I have m 
hesitation in announcing that it does exist, and that to a not limited extent.' 
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It is conveyed frcjin cow to cow, and from- pne quarter of the udder to 
another, by the hands of the milker; and from farm to farm by inter-farm 
traffic in cattle, and also, probably, by means of returned separated milk, 
which has been contaminated in the bulk at the creamery or factory. Its 
prevalence accounts for the very great proportion of cows on some farms 
that are found to have blind quarters. Here, again, is a disease, resulting 
ill a loss of perhaps ;£5o,ooo per annum, which could in great part be 
saved by the application of the preventive measures and treatment which 
^•eterinary science can suggest. 

Exclnsion of Stock Diseases. 

These matters will have to be passed by in order that I may devote the 
remaining few minutes of my time to a question which, to my mind, far 
outweighs in importance any other phase of live-stock husbandry in Aus¬ 
tralia at the present time, and which is of vitally national concern. I refer 
to the absolute and all-imperative necessitv for the continued exclusion from 
these shores of the manv contagious diseases of animals which prevail in 
other less fortunate lands. Notwithstanding the isolated position of this 
continent in relation to other countries where animal plagues are ever 
raging, many of the more virulent, contagious, infectious, and parasitic 
diseases of animals have obtained a footing here. Of these tuberculosis, 
anthrax, pleuro-pneiimonia, blackleg, contagious abortion, swine fever, and 
parasitic diseases of sheep, such as fluke, lung-worm, and maggot fiy, are 
responsible for the greatest loss. These constitute a fairly formidable list, 
but compared with England itself, and with the latest of the red-mapped 
lands (South Africa), Australia is indeed fortunate in its freedom from 
animal scourges. Indeed all the contagious animal diseases that have been 
acclimatised, constitute a comparative trifie, when the epizootics raging 
rampant" in India, South Africa, and other countries, are contemplated. 
Horse sickness, glanders, tse-tse fly disease (nagana), epizootic lymphan¬ 
gitis, coast fever, tick fever, Rhodesian cattle fever, and rinderpest—we 
have none of these, terrible and fatal diseases, which bid fair to impede, if 
not altogether arrest, agricultural progress in South Africa. We are also, 
as yet, free from the disease of horses called Dourined^ or equine 
svphilis, which is the one practical impediment to successful horse-breed¬ 
ing throughout the Indian Empire. 

The fact that none of the South African diseases were imported here 
at the close of the war has been attributed to sheer luck, and, with the 
knowledge that saddlery and trappings that had been used in glanders- 
infected camps were allowed to be brought back here without let or hind¬ 
rance, the verdict may be consistently agreed with. A knowledge also of 
the dilettante nature of the restrictions that are, at the present time, Im¬ 
posed in regard to the coming and going of stock-carrying ships, promotes 
the fear that, with the always increasing facilities for communication and 
rapidity of transit, except seaward guard be vigilantly kept, these shores 
may not be long spared a visitation of some of the more virulent and dire 
animal scourges prevailing elsewhere. 

Dangers Threatening Australia. 

As an Australian by adoption, with upwards of sixteen years' veterinary 
experience here, and as a veterinarian in the service of the State, whose 
work for the past eight years has been in connexion with problems of 
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veterinary State medicine, I have for some time past given anxious thought 
to this question of the exclusion of animal scourges; and I have arrived 
at the conclusion that the time has come when a warning should be given 
to the countr}- at large as to the danger now confronting it in regard to the 
possible introduction of one or other of these animal plagues. In 
cogitating on the subject-matter of this address, I have considered it a 
duty of the position I hold to take the opportunity afforded me by being 
privileged to address this Convention of Agriculturists to utter such a warn¬ 
ing and to make the utterance as impressive as I can. 

What are the facts? Australia, as I have said, in spite of the losses 
which I have referred to earlier, is the most blessed of all broad-landed 
countries in regard to its freedom from animal diseases. Its horse breeding 
is unmolested by the bane of either glanders, epizootic lymphangitis, Surra 
or Dourine; its dairying and cattle-raising are unimpeded by the ravages 
of rinderpest. Yet, with the back-and-forward traffic that is now going on 
between us and India, South Africa, the Philippines, and the islands to 
the north of Australia, in all of which places one or other of the diseases 
mentioned is now raging, I say unhesitatingly that these diseases are knock¬ 
ing at our door; and my fear is that, if only the present methods of ex¬ 
clusion are relied on, it will not be long before one or other of them is let 
in. 

It is not as if we had not had experience of the calamitous effect of 
the introduction of foreign diseases. We know that pleuro-pneumonia, 
during the first 12 years after its introduction, cost Australia ten millions 
sterling, the average annual loss during that time being 125,000 head, and 
even in the nineties it was still costing Queensland upwards of ;^6oo,ooo 
per annum. We know also that the latest scourge to be introduced, viz., 
swine fever, is stated to have cost this State half-a-million of money during 
the last two years* ; and the history of the spread of this last disease is 
conidncingly illustrative of the utter futility of present methods of control 
of contagious animal diseases once they are admitted. Glanders in horses, 
rinderpest in cattle, or rabies in dogs, would spread like wildfire if intro¬ 
duced, and it must be remembered that these diseases are close at hand in 
the Philippine and the East Indian Islands. The people in these places 
seem to be more solicitous and apprehensive as to our danger in this regard 
than we ourselves are. They know what it is to have these diseases amongst 
them, and they \irtually plead with us to protect ourselves. In the Age 
(Melbourne), of 30th June, 1905, for example, in a communication to Bris¬ 
bane concerning the ravages of rinderpest in New Guinea, the sender seeks 
to impress a warning of the danger Australia is in through the close prox* 
imity of its northern ports to the cattie-plague-lnfected island. 

One other instance of a close-at-hand danger, and I have done. Dour¬ 
ine, or equine syphilis, to which I have previously referred, is a disease 
that may lie dormant in stud animals for six months without any manifesta¬ 
tion of symptoms. As I have indicated, it has ruined the breeding studs of 
India, yet no special precautions are taken, I believe, in regard to stallions 
that, having been previously used at the stud there, are now being fre* 
quently imported from India for stud use in Victoria. 

The last estimate from the Government Statist shows a shortajye of 64,000 pigs as comwetl with 
1902; but it is not to shortage of pigs alone that an estimate of losses in this regard must refer, pie value 
of the industry as a whole must be taken as a basis. This has been estimated at about | of a million per 
annum (the production of ham and hacon alone in Victoria being about millions of Iba) and, assuming 

that Swine Fever, with its attendant w'aste of dairiing by-pro<lucts, diminution in breeding, and 
tions on trade, limitefi the industry" bv 25 per cent. Then, taking the two and a half years during which 
it has been rampant the money loss stands at £468,750. 

7764 . 
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Admittediy the problem of deciding on adequate safeguards, without 
undue interference, with trade or with the upkeep of the live-stock indus- 
tiies, is an intricate one. It may be that serious consideration will have 
to be given to the question of the absolute prohibition of certain kinds of 
stock at all events from countries where any disease at present exotic to 
Australia prevails. But even such drastic steps would be justifiable in 
the face of the danger of sacrificing the fair heritage of freedom from the 
more serious animal plagues at present enjoyed by Australia. 

A Timely Waming. 

In conclusion, may I be allowed to quote from the Argus (Melbourne), 
of 21 St June, 1905, a paragraph which, I think, is pregnant with weighty 
interest to Australian stock-owners. It occurs in the report of an interview 
with Mr. Morton, a Xatal farmer, vrho is a member of the Natal Closer 
Settlement Board, and wEo has just completed a tour of the Australasian 
States and New Zealand on behalf of the Natal Government. Referring 
to the handicap to stock-farming in South Africa, which exists on account 
of the prevalence there of so many fatal animal plagues, he says— 

People unacquainted with the peculiar difficulties we have had to face 
cannot understand how it is that, in a country where cattle-raising has 
been carried on so long, we are so far behind in dairying as not to be" able 
to supply our own wants. But ticks, rinderpest, and the native and Boer 
wars clecimated our herds time and again. Ticks were first introduced on 
cattle imported from Madagascar 25 years ago, and the disease swept over 
the coastal regions before we knew how to deal wuth it, carrying off quite 
50 per cent, of the cattle in South Africa, Rinderpest crept dowm over 
the continent from somewhere in the vicinity of Egypt. An able veterin¬ 
ary surgeon saw the impending danger, and urged the South African 
Governments to take united action to stop it at the Zambesi, but his advice 
was unheeded, and the loss was great. But I am glad to say we are learn¬ 
ing to combat both diseases. We have to dip all cattle once a month in 
summer in specially-constructed dipping-tanks for ticks, and we inoculate 
with a serum from immune cattle for rinderpest, in both instances with 
highly successful results. So that we are turning with renewed hope to the 
prospect of better times. 

Is not this a pitiable state of affairs in regard to diseases whose intro¬ 
duction could have been presented had the timely warning given by the 
veterinary surgeon been acted on? And is not this vivid recountal of the 
plight of the South African stock-owners sufficient to justify serious atten¬ 
tion being given to the warning I have uttered? By its utterance the 
veterinary profession has discharged any primary obligation it may have 
in the matter, and it remains with those whom it may concern, and in whose 
hands the conservation of the health of live stock is reposed, to take action 
to prevent the South African history repeating itself in Australia. 


II.—FLAJX-GEOWING. 

By /. /, Wilson, 

The soils of Victoria and the sister State, Tasmania, are admirably 
adapted for growing flax for both fiBre and seed production. The crop is 
one of the best .pairing the farmer can turn his attention to in those districts 
suitable to its culture. The home manufacturers of linen, damask, lace. 
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cambric, &:c., in Ulster in the North of Ireland, in the Midland counties 
of England, and in the South of Scotland complain that they cannot pro¬ 
cure a sufficient quantity of carefully-prepared fibre to meet the require¬ 
ments of their industries. In Ulster alone there are over 1,000,000 spindles 
employed in the manufacture of linen goods. Fully four-fifths of the raw 
material utilized in the United Kingdom is imported from Russia, Holland, 
and Belgdum. Germany obtains the greater part of her requirements from 
Russia, but the Russian growers do not devote the necessary 
attention to the production of first-class fibre; thev confine 
their efforts mainly to raising a superior class of seed, espe¬ 
cially in the Don River districts, \Yhere rich, black, alluvial loams 
pievail. The seed exported from the Baltic port Riga, is generally 
superior to that grown in any other European country. It is a blue flower¬ 
ing variety, and when used for seeding purpose in this State, grows tall, 
ripens early, and gives a good return of both seed and fibre. The best 
fiax-growers in the world are to be found in Belgium. A good crop there 
is almost equal in value to the freehold on which it is grown. Belgian 
fi.bre realizes in some instances up to and over ;£i8o a ton, but then it is a 
specially-prepared article suitable for lace-making. On an average Bel¬ 
gian fibre brings about a ton in the markets of the United Kingdom. 

The principal flax-growing countries in their order of importance are :— 
Russia, 2,600,000 acres annually; Austro-Hungary, 165,000; Germany, 
150,000; Italy, 130,000; Belgium, 76,000; France (variable), from 
75,000 to 150,000; Holland, 21,000; Ireland, 50,000; Roumania, 
63,000; Norway, 5,000. Except in Lincolnshire, not much of the 
crop is grown in England. In the United States of America, there are 
usually 1,300,000 acres placed under flax for seed. Canada is a large 
producer, and Argentine’s annual output amounted to 33,000,000 bushels 
of seed. Next to wool it is her great staple product. In Egypt 
the plant has been grown from time immemorial, and India is an immense 
producer of an inferior class of large seed, mostly used for converting into 
oil and oil cake. The latter commodity is one of the best beef-making 
cattle foods known. It wdil thus be seen that flax accommodates itself to 
greater vicissitudes of climate and soil than any other economic plant. It 
will grow in the dry INIallee country, and also in the moister districts of 
Gippsland. 

Soils. 

Though it would be more difficult to say where flax would not grow 
than wdiere it wohld, this simple advice may be tendered to those who 
contemplate making an experiment. Do not select for the purpose “ sour 
soil or land not naturally well drained. Soil damp in texture—ill- 
drained clays and such like—and deep volcanic soils suffering from porosity 
are both alike unsuitable for flax-growing. The }’Oung plant grow* 
short and stunted in wet land; and in very deep, porous soils^ it will not 
succeed, owing to the fact that it loves a well-worked superficial^ soil and 
*a retentive subsoil. A loam six inches deep resting dh a well-drained clay 
subsoil is infinitely superior to a rich volcanic ash several feet in depth. 
The varieties of soils best suited to flax culture may be briefly enumerated 
thus:— 

1. Alluvial loams, sufficiently porous to be self-draining. 

2. Sandy loams, in which the proportion of clay and humus is greatly 
in excess of the sand. 
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3. Marly Jaams. 

4. Clay loams well worked. 

5. M'ell-drained, but not too deep, peaty soils, if resting on clay or 
marly subsoils. 

Soils to l‘e avoided by the intending grower are:— 

1. So-called deep 'Mava’'’ soils, resulting from the weathering'of 
basalt. 

2. Deep red and chocolate volcanic soils not possessing a clay sub- ' 
soil. 

3. Soils showing traces of saline matter on the surface. 

4. Stiff, cold, and ill-drained clays. 

By draining and proper cultivation stiff clays may be, in many cases, 
converted into excellent flax soils. The importance of drainage is greatly 
overlooked in this country. Aciditv always follows a superabundance of 
moisture, and draining is therefore needed in order to restore fertility. 
Recently a steam drain plough has been imported, and it will do in one 
day an amount of drain excavation equal to ’the united labour of more 
than 20 good workmen; but farmers will generally find in their holdings 
land of sufficiently good character to answer for a 5 to 20 acre crop. 

Provided the soil is naturally well drained, flax will succeed well 
wherever wheat, oats, or root crops can be produced. It requires no fer¬ 
tilizers, and where cultivated often improves the fertility of the land for 
grain-growing purposes afterwards. Alluvial loams and others having a 
small percentage of marl in their composition give the finest fibre, while 
peaty or humus soils, with a retentive subsoil, are the best for seed. 

The intending grower should select land free of noxious growths. New 
land answers very well when it has been fallowed early. The seed should 
not be sown on land freshly ploughed, and the soil must be harrowed and 
rolled until a fme seed-bed is secured. 


Seeding. 

The seed should be sown broadcast at the rate of, 85 lbs. to the acre, 
and be immediately harrowed in with a very light harrow. The lighter 
the planting the better the chance of an early and vigorous braird.” 
The reason 85 lbs, of seed is recommended is because that quantity gene- 
laily insures a fair return of the two crops from the one plant—seed and 
fibre. Ulster growers do not bother about the seed: they grow purely for 
fibre, and introduce each season a fresh supply of the best article pro¬ 
curable for planting purposes. The seed raised in Victoria and Tasmania 
is excellent,, bright, plump, and full of oil. 

It is impossible to mention a time to sow suitable to the whole State, 
where climatic xonditions are so variable, but as a rule from the middle of 
April to the end of I^Iay that work may be performed, if the land is per¬ 
fectly dry. The delicate seed perishes when planted in damp soil. 

Harvesting, 

Small areas, up to three acres, should be pulled by hand, but 
larger plots can be cut, with a mower or ordinary reaper and binder. The 
right time' to harvest the crop is when the under leaves fall off, the stalk 
turns' yellow, and the seed bolls assume a slightly brownish tinge. After 
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cutting, the sheaves require to be stooked, like wheat, for a few days to 
permit the seed to thoroughly ripen. They may then be carted into a shed 
or be stacked, but in the latter case the stack needs to be so constructed as 
to preclude any possibility of damage by rain. 


Macerating or Retting. 

Where there is good soft water free from mineral matter steeping is 
the best plan to follow. Flax '' rets '' (not rots) in from nine to fourteen 
days, when it requires to be removed from the water and spread out on 
the grass to dry. Dew retting is, however, a much simpler and less expen¬ 
sive method of converting the material into flax straw.It is performed 
in this way : After the seed is taken off the sheaves are spread out in a 
thin layer on the grass, and sunshine, dew, and rain will act in the same 
manner as water in removing the outer coating of the stalk. When the 
fibrous portion parts easily from the woody inside, the sheaves may Be re¬ 
tied and put in a shed or stacked until a convenient time to extract the fibre 
by a mechanical process termed scutching.’^ Flax straw will keep good 
for years, if no moisture is allowed to get near it. 

A cheap machine can be procured for rippling purposes. It does this 
part of the harvesting operation well, and reduces the cost of threshing 
the seed to 4s. 9d. per acre. All j 3 ax-growers should possess one of these 
cheap appliances. 

ScntcMng and Breaking. 

The whole machinery used in breaking and scutching is very simple and 
cheap. For or one can procure in Melbourne the whole turn¬ 
out, and it will suffice to do the work of a whole district where the crop 
is grown. A small 2 h.p. engine is. sufficiently powerful to drive the 
machinery, and horse works will answer the purpose—same as in chaff- 
cutting. 


The Crop will Pay. 

It is by no means an unusual thing in certain parts of Ulster to realize 
from ^2^ to ;^32 an acre for fibre, but until people get their hand in '' 
it is necessary to talve a more moderate estimate of the probable yields here. 
I may, however, give the following as an illustration, cited by Mr. J. 
Knight, of the Department of Agriculture, of what a Gippsland flax crop 
yielded:—The gross returns from 120 acres were over ex¬ 

clusive of the bonus of ^£2 an acre for cultivating, and a ton on all 
fibre produced—which is equivalent to 5s, per acre. Including bonus, 
the gross returns per acre were ^18 los., or a total (for 120 acres) of 
;^2,2oo.’^ (See Guide to Growers No. 50.) For the better class of carefully 
prepared material there is an unlimited demand in the markets of the 
, United Kingdom, and for a slightly inferior class of material our local 
cordage manufacturers are prepared to buy any quantity at prices up to 
a ton. Good seed is worth, at wholesale prices, from 8s. to los. a 
bushel. Good Riga seed for sowing cannot be imported under 23s. 6d. 
a cwt., and none but the very best seed should be used. A few shillings 
a bushel extra is nothing when the aim is to grow a tip-top crop. 
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GeneraL 

It has been ashed, Why do not more people go in for flax culture if 
the crop is such a good paying one as it has prox’ed to be in Gippsland?^^ 
The answer to that question is simply this: a proper knowledge of flax 
culture is confined to North of Ireland people, who have been brought up, 
in an environment,” as it were, of flax. They are wonderfully expert in- 
all departments of the industry, and I speak from experience, as I am am 
Ulster man myself. After a very lengthy residence in Victoria, with a 
thorough knowledge of flax-growing here and at home, I am in a position 
to offer this advice : Grow flax, because it will pay.” 


BELATIONS OF APICULTUEE TO 
OTHEE BUBAL INDUSTBIES. 

i?. BeuImCy President Victorian Afiarists^ Association, 

Since the aifiliation of the Victorian Apiarists’ Association with the 
Chamber of Agriculture, the question whether the interests of bee culture 
do not, to some extent, clash with the interests of other rural industries 
has on several occasions cropped up. With a view of defining our position 
towards other industries, and removing any misunderstandings which may 
exist, I am bringing this matter before you to-da.y. Dealing first with the 
grazing industr}’, it is necessary for me to state that one of the objects of 
our association is the preservation of the natural honey resources by pre¬ 
venting the illegal destruction of the native honey-producing flora. As it is 
only the illegal destruction we wish to prevent, there should therefore be 
no conflict between bee-keepers and graziers. Every country must of neces¬ 
sity have a certain percentage of timbered land to influence its climate,, 
insure a permanent water supply, and a continuous supply of commercial 
timber. In making a choice as to what areas are to be preserved for these 
purposes, we may fairly claim that the honey-producing value should also^ 
be taken into account. It is a principle of good management that every¬ 
thing should he put to the best possible" use, and where bee culture can' 
show a greater production, or can co-exist with other industries, it may well 
expect that its value as a national asset should not be ignored. 

Coming "BOW to agriculture, there can be no opposition between it and 
bee culture. No claim can be set up by bee-keepers that land suitable for 
cultivation should be kept in a state of nature, for such land is in every 
case more productive under cultivation than it can be for bee culture. On 
the other hand, bee-keeping is to some extent beneficial to agriculture by 
the fertilization of the flowers of some crops by the bees," and certain crops 
when in flo'iver furnish considerable pasture to bees. This also applies 
to dairying and grazing in the moister localities of Victoria, where clovers 
and English grasses thrive. 

Fruit-growing and viticulture are t'wo industries which may quite well 
be carried on together wdth or alongside of bee-keeping. Many bee-keepers* 
are owners of orchards or vineyards. The beneficial effect of bees on the 
yield of fruit is now established beyond doubt. But for the cross fertiliza¬ 
tion by means,of pollen carried from one tree to another by the bees some 
kinds of pears, cherries, and strawberries would be almost barren, and the 
; yield of all fruit trees is increased by the agency of bees. Spraying of 
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truit trees with poisonous compounds sometimes causes great destruction of 
bee life when it is done during the bloom. It is, however, a fact that 
■spraying is most effective when done after the petals of the blossom have 
dropped. Then, as a matter of course, it will not affect the bees. 

I now come to a controversial point—that of bees and fruit. There is 
no denying the fact that bees do occasionally help themselves to the juice 
of fruit. Having kept bees for about eighteen years, and grown fruit and 
.grapes during more than half that time, I have given this subject thorough 
investigation. I am convinced from my own experience, and from that of 
many others, that in every case where bees v’ere abstracting juice from 
fruit, such fruit Avas in every instance previously injured by birds, weather- 
cracks, or insects other than bees. It has been proved OYtx and over again 
that bees do not, and cannot, puncture the skin of sound fruit. Notwith¬ 
standing this, I am not going to deny that bees do some damage in connexion 
with injured fruit or to drying raisins : but they do so only under very 
abnormal conditions, and the actual loss is much less than is usually 
.assumed. 

In conclusion, I should like to say that the interests of members of oui 
association, as primary producers, are identical with those of other rural 
industries, and there is no reason why our relationship should not continue 
.as friendly as in the past. 

IT.-MODBBlSr BEE-KEEPING. 

By D. M. Morgan. 

The title, Modern Bee-keeping,’^ stands for such skilful management 
of bees, based upon an intelligent appreciation of their habits, as may secure 
the maximum results of their labours, and the fullest development of their 
best characteristics. It represents the desire to minister to their comfort, 
to assist their industry by thoughtful anticipation of their requirements, 
and it has so improved upon the older methods that the produce of the bees’ 
labour has been enormously increased wdthout a corresponding tax upon 
their strength. It has been made possible for any one, who Avill take 
•sufficient pains, to manage bees with a good profit to himself. He can 
now engage in a pursuit of enthralling interest, which, if carefully attended 
to, will return more than an ample compensation for the time demoted to it. 
The movable comb hwe permits him to become familiar with the habits and 
to explore the \vork of the honey bee. He can watch the queen as she moves 
across the combs, depositing her eggs in the vacant cells; he can replace her 
with a younger queen, and can at will oblige her to produce drones ^or 
workers, as the condition of the colonies requires. By the use of foundation 
he can supply the material for the building of the combs, and can so regu¬ 
late the storing of honey that it may be removed in the shape and condition 
most marketable, and without injury to the bees. The extractor enables 
him to use the same combs again and again, and, by increasing the han^est, 
to make his industry still more profitable. In short, he can so utilize the 
advantages which modern discov^y and invention have supplied that^ he 
can engage in bee-keeping as a delightful occupation, and one that is 
capable of being turned to good practical account. But although any one 
may possess bees, it is not every one who can become a proficient bee- 
master. Only energy and perseverance, together with aptness for investi¬ 
gation, can insure real success^ 



512 


Agricultural Journal of Victoria, 


[8 Sept., 1905^ 


Bee-keeping in Victoria to-day may be said to be in its infancy. The 
natural capabilities for this industry, our delightful climate, the natural 
forests, all combine to make Victoria the ideal home of bee-keeping. All 
the species of the two great families of trees—eucalyptus and acacia—are 
good for bee forage, yielding both nectar and pollen in abundance ; and, 
what is of special importance in a climate like ours, where the bees can 
gather surplus honey nearly ail the year round, they seem specially designed 
ro supplement each other, the eucalypti blooming as a rule in the summer 
half, and the acacias in the winter half of the year. In this district are 
to be found some of the best honey-producing trees in this State. The most 
valuable tree in this district for bee-keepers is the Eucalyftus melliodora^ 
or yellow box tree, w’hich gives a succession of bloom every alternate year 
from August right up to May, and yields in a favorable season an abun¬ 
dance of fine honey. The Eucalyfius ro strata^ or redgum, is a very valu¬ 
able tree to bee-keepers, giving a heavy yield of pollen and nectar every 
alternate year for about six weeks in December and January. The grey- 
box is also very valuable to bee-keepers. White ironbark, cabbage or 
bastard box, and stringy bark, all blooming at different times of the year, 
yield a honey which, though in some cases dark and perhaps inferior, helps 
to keep up brood rearing and our bees in good heart. 

With such natural advantages, bee-keeping is but a struggling industry 
as yet in this State. Our Government, so ready to assist our settlers and 
pioneers on the land, has been singularly apathetic to the possibilities of 
this industry. Our valuable forests have only been regarded from the point 
cf view of the saw-miller and timber-getter. Many bee-keepers to-day, who 
had started this industry in some of the best country they could find, 
settling in the bush with their wives and little ones, and spending all their 
available resources in establishing an apiary and a home, have had the 
mortification of witnessing the ringbarking of the trees around them by 
neighbouring lessees, who rent only the grazing rights. 

In conclusion, it may be pointed out that in other lands not nearly so 
well adapted by nature for this industry, it has been deemed of sufficient 
importance to be fostered and assisted by the Government in various ways, 
and w’e w’ould ask the Department of Agriculture to investigate the claims 
of this industry, and to assist in placing it on a footing more worthy of 
its possibilities in this country. Move particularly would we plead for pre¬ 
serving as far as may be our beautiful natural flora and forests. 


T.-TO INCEEASE IMMIGEATIOIT AND TO 
ADVEETISB ATJSTBALIA. 

By /. E, Pounds, 

Scheme i.*—Immigration of desirable classes, chiefly farmers and rural 
workers and capitalists. This should be encouraged by renewing the system 
of assisted or reduced passages for persons nominated by friends in Aus¬ 
tralia, who guarantee to furnish emplo^’ment for the immigrant, and by 
similar assisted passages for persons not nominated, but approved by immi¬ 
gration agents for Australia in the United Kingdom, under conditions to 
be defined in Australia, The passage money abated to be repaid by persons 
able to do so, or to be reduced to the same sum as passage charges to 
'Canada. ', 
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Scheme 2.—To advertise Australia widely, suitably, to induce immigra¬ 
tion by means similar to those so successfully used by Canada, the 
United States of America, Argentina, &c., and ^remove quicklv the very 
great ignorance now pre\'ailing all over the United Kingdom about Aus¬ 
tralia and its great advantages. Within six months every town, rural 
parish, and home in the United Kingdom could have Australia's advertise¬ 
ment known to every family, by the State and Federal Governments mak¬ 
ing joint applications to the British Minister for the Colonies to use his 
influence with the governing bodies of all schools, public reading-rooms, 
and libraries. scheme of advertising is to allot sections of bookcases 
or shelves in posit ions as conspicuous as possible near their inner doors, and 
visible to all persons who enter, and to have thereon, in four-inch to six- 
inch letters, this or a similarly instructive legend—British Colonies of 
Australasia. Official and approved books for information of immigrants, 
traders, and investors.'^ In addition we should also secure wall space to 
hang maps of Australasia, showing each State, and the following details: — 

(1) Cities, towns, rivers, mountains, forests, railway and telegraph 

lines, post offices, schools. 

(2) Coloured areas containing gold, silver, copper, iron, coal, lime. 

(3) Acreage of each State, and total acreage of areas suited for chief 

staple products, cereals, roots, fruits—English, semi-tropical, 
tropical—vines, sugar, rice, cotton; pastures, cultivated and 
natural. 

(4) Distances, in progressing hundreds of miles, radiating from chief 

ports of each State to the frontiers. 

(5) On same scale, a skeleton map of the United Kingdom, showing 

its length, breadth, distances of chief terminal ports from 
London, 

On the walls there should also be displayed charts, with concise tables 
showing temperatures of the United Kingdom and Australasia; chief zones; 
rainfall; incidental seasons. Population and ratio per square mile; agri¬ 
culture, its qualities and value. 'Chief natural products of land, mines, 
timber, pasture. Alean rates of wages, and scale of rations for workers; 
prices of chief necessaries. Land purchase and lease; leading conditions 
and average prices of land. Crops yield per acre, in zones best suited 
for each crop. Average prices of farm animals, plough horses, milch cows 
and springers, store and fat cows, and oxen, sheep, and pigs. Savings of 
the people; average wealth of family ; number of freeholders of cottage 
lots under value, and their awrage valuation per acre; number of 

farms under 500 acres, and their average value for sale and to rent. 

Similar charts to be supplied to clubs, friendly societies, trade unions, 
chambers of agriculture, commerce, manufactures, and other economic or¬ 
ganizations, and I consider it most important that schools should be sup¬ 
plied with maps and charts, and concise attractive primers suitable for 
respective classes. Lessons should be given once weekly or oftener. 
Primers condensed, instructive, popular, and with attractive a>vers, illus¬ 
trations, &c., to be given to pupils, to be taken home and read to or by 
parents. Small attractive illustrated charts for hanging in cottages would 
soon familiarize all with Australia. 

By these and similar means some one would be induced to learn some¬ 
thing of Australia, and thus destroy the fear of emigrating to a land whose 
climate, food, ways of life, occupations, and general conditions so greatly 
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resemble those of the United Kingdom. By many ways teachers could be- 
induced to teach, and pupils to learn and inquire, about Australia. 

Suitable posters to be exhibited in railway stations and waiting-rooms^, 
hotels, restaurants, coffee and tea rooms, excursion steamers, chief pleasure- 
resorts, their kiosks and promenades; and special exhibits of chief Aus- 
traiian products, and view's of cities, buildings, our chief industries, and 
harbors and wharfs, farm and station homesteads, shearing sheds, harvest 
and vintage operations. 

Scheme 3.—To extend greatly our direct trade with South and Central 
Europe via Genoa. 

The Italian Chamber of Commerce, London, induced the Italian Min*- 
ister of Commerce to print in Italian, and distribute to all industrial asso¬ 
ciations of Italy, my suggestions for the manufacturers of Italy and Switzer¬ 
land organizing to buy direct in Australia, and ship thence direct to Genoa. 
Similarly, the Swiss Chambers of Commerce approved, and desired to aid 
my proposal. The harbor authorities and 'Governments of Italy and 
Switzerland, who own the railways, offer special facilities of low rates and 
quick despatch, to induce shipments for distribution from Genoa of all 
goods to South and Central Europe, and shipment from Genoa to afl 
foreign countries of South and Central Europe. 

If trade wms fully organized on the Continent, a very much larger 
quantity of Australia’s exports of raw^ products and foods could be sold 
via Genoa, thereby saving some 2,500 miles sea route (Italy to London,. 
Antwerp, &:c.), and the reshipment of those goods 600 miles by rail from 
Korth to South Europe. Due consideration is given to difficulty of 
changing established routes and trade customs, and of supplying equivalent 
freight from Genoa outwards for what is landed there, but a great induce¬ 
ment to direct trade is that it would save longer routes and several hand¬ 
lings for reshipnient at ports and raihvays, and middle agents’ profits, &c.,. 
and consequently enable direct ’’ buyers and shippers to pay a higher 
price in our markets than now, and yet land goods cheaper at their fac¬ 
tories. Guide books to Australasia, in their owm languages, for information 
of Italian, Swiss, and German traders, investors, and emigrants, should 
be circulated to chambers of commerce and other trade and agricultural 
organizations, the press, and to our embassies and consulates in those 
countries. 


'VT.-PEACTICAL lEEIGATION. 

By A. Baldwin. 

By irrigation we mean the judicious application of moisture to plant 
life when nature fails to sufficiently perform that function, and as this 
artificial assistance to nature is applied through the root of the plant, we 
must first direct our attention to the preparation of the soil for the crop 
which is to be irrigated. We must also make a study of the nature of the 
soil and subsoil of the locality. In the level country which comprises the 
Rodney Trust area it is a red loam, overlying a porous clay subsoil, ■which,, 
how'ever, tends to a stiff clay in the low-lying places. These portions are 
con,S€quentIy not so suitable for irrigation without adequate drainage. 
Although good results are obtained on the whole from this land with irri¬ 
gation, they are not so pronounced as they would be if the subsoil were of 
a more porous or open character. And for this reason it is imperative that 
special attention be given to drainage and the danger of over-flooding. 
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Soils of a light sandy nature, such as are frequently met with on the low 
ridges, are especially adapted for and give the best results from irrigation. 

Preparation of Land. 

Preparatory to irrigating, the laiifi should be ploughed as deeply as 
possible, and worked down to a fine tilth, and a levelling implement put 
■over it. The leveller is of various designs, and its object is to carry the 
soil before it from the high spots and deposit it in the corresponding" hol¬ 
lows, so that a uniform surface-level may be obtained, such as will allow 
■of the water being evenly distributed. The next step is to have levels 
take2:j, so that the highest point of the field may be ascertained, in order 
to construct the main drain and the smaller drains and furrows for the dis¬ 
tribution of the water, also the checks necessan^ to prevent the escape of 
water to the low-lying portions of the paddock. This work may be car¬ 
ried out by obtaining the assistance of a surveyor, or by the irrigator pro¬ 
viding himself with a dumpy level and a staff, and doing the work himself, 
which, with a little practice, he will soon be able to accomplish. The main 
drains are constructed by means of the plough and delver, and should have 
"banks sufficiently high and strong to hold a full supply of water without 
leakage or danger of breaking. The small distributing drains should not 
be more than four or fi\’e chains apart, and the whole field intersected with 
checks wherever the general fall exceeds three or four inches, thus enabling 
the irrigator to apply the water to the soil in sections, beginning oh the 
higher ground and working towards the lower levels. By this means a 
minimum amount of water is required, and there is no waste, as when one 
section is completed the water is drained off into the next, and so on, until 
by the time the lower sections are reached the supply from the main drain 
may be cut off. 

The advantages derived from this system of proper drains and checks 
are specially noticeable in the case of lucerne. It will be found that the 
lucerne grows luxuriantly in proximity to the drains and checks, thus com¬ 
pensating for the small loss of ground necessitated by the construction of 
them. Other advantages are more expeditious application of the water 
and rapid drainage, ’which are the main features of successful irrigation. 
Where it is not thought advisable to expend time and labour on the con¬ 
struction of an elaborate system of checks, &c., the difficulty may be over¬ 
come by putting a block in tlie drain and concentrating a strong flow of 
water on the high part. 

In connexion with the drainage, it is a good plan to have a small dam 
or tank sunk in the lowest part of the paddock to receive any surplus water, 
and also for the purpose of supplying drinking water to the stock in the 
"event of the lucerne being grazed. Ib is my opinion that, combined witK 
•dairying and fattening, the cultivation of lucerne and other fodder crops 
wdirgive some of the best results to be derived from irrigation. 

In regard to fruit culture, the water is applied by running distributing 
furrows from the main drain alongside each row of trees until they receive 
the necessary soakage. The furrows are afterwards filled in, and the sur¬ 
face soil cultivated to prevent any ^ crust forming, it being an axiom with 
fruit-growers that the more they irrigate the more they must cultivate. The 
fruit-growing industry will always be a valuable one in connexion with irri¬ 
gation, and will probably be the means of cutting up farm holdings suitable 
for fruit culture into smaller areas. 
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The application of -water to cereals, and esi>ecially to wheat, is one 
attended by risks, which cause many to hesitate before putting it into prac- 
tice* Oats and barley will readily respond to irrigation, and an applica¬ 
tion of the water in the spring wdil insure the proper filling of the grain. 
Water can be applied in connexion with the wheat crop to the best advan¬ 
tage before ploughing. It will then soften the land and make it plough 
easily, and the moisture will be stored in the soil, enabling the crop to 
attain maturity in the driest season. By utilizing the water for wheat in 
this way the danger of rust that attends the spring watering is avoided. The 
risks in connexion with \Yatering grain crops will always be a serious bar 
to the successful sale of wmter by trusts for that purpose. There will 
always be a demand for water for wheat, oats, and barley, but it will be 
an uncertain one, as it is only perhaps one year in five that there is a com¬ 
plete absence of rain in October and November. Then the farmer puts off 
the application of wmter from day to day, hoping that rain will fall, until 
at the last moment he does apply it, with more or less successful results. 
If the conditions are favorable it may be the means of increasing the re¬ 
turns twofold, but if heavy rain or wind storms occur the result will be 
disaster. For the reasons -which I have given, showing that the demand 
for water for grain crops will always be a limited one, the revenue of the 
trusts will be more certain w^hen derived from the sale of water for the 
growth of fodder crops. The nature of these crops necessitates the fre¬ 
quent use of water all the summer. 

The impetus that has been given to dairying of late years has induced 
a large number of land-holders in the irrigation districts to devote part of 
their holdings to the growth of lucerne, both as green fodder and for hay. 
i\Iaize, sorghum, and amber-cane are also largely grown, and dairymen are 
now turning their attention to the improved method of making ensilage. 
In the case of lucerne, after the soil has been prepared by deep cultiva¬ 
tion, and kept as free from weeds as possible, the seed is sown at the rate 
of from 5 to 10 pounds per acre, along -with wFat is termed a nurse crop, 
which is usually a light seeding of wheat or barley, intended for ciitring 
at an early stage for hay. The usual practice is to drill the grain crop and 
sow the lucerne immediately after, before any rain has fallen between the 
time of drilling and the sowing of the lucerne. It may be lightly harrowed 
but in many cases it is left for the winter rains to cover the seed. In the 
drier districts the autumn sowing is the safest, but in cooler localities spring 
sowing is often practised. The lucerne plant thrives best on deep loams 
-with rather open subsoils and deep natural drainage, and wall not grow with 
its roots in standing water. Well-drained situations free from a hard pan 
or gravelly subsoil are preferable. Lucerne does not reach its best develop¬ 
ment until over three years old. and, as the crop is destined to remain in 
the same situation for a number of vears, it pays to give careful attention 
to the preparation of the soil and the treatment of the young plant during 
its early groivth- 

Some growers advocate the sowing of the lucerne seed alone, and when 
this is done the field should be clipped with a mower as soon as the idants 
are 6 inches high. This clipping checks the growth of weeds, and causes 
the lucerne plants to branch out and grow more vigorously. This treatment 
should be repeated at intervals, as every clipping will add strength to the 
growth. Where the nurse crop has been used this should be cut early, and 
the clipping continued at infervals. The clippings' may be left on the^ 
ground. It is advisable not to'graze lucerne the first year, and To utilize 
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it for hay during the second, cutting it every time that one-tentli of the 
plants are in bloom. Care must be exercised in the curing of lucerne Jiay, 
as if left out too long the leaves will fall off the stems. Two or three 
days in our northern districts is quite long enough to leave it out before 
stacking. It has been found that the practice of going over the field with 
a disc harrow after the crop is cut has the effect of splitting the crown of 
the plants, and strengthening their growth. If the iiiceriie is to be pas¬ 
tured, care must be taken that the stock are not allowed to graze it so 
closely as to injure the plant. At the same time they should be left on it 
long enough to consume ail the stalks, leaving everything bare previous to¬ 
re-watering. IMany of the losses from stock dying have been attributed io 
impaction, caused by the cattle eating the old stalks from a previous lot 
of lucerne which has not been properly eaten off. 

When the lucerne has been re-watered it should be allowed to attain a 
fair length before putting the stock on it again. Care must be also exer¬ 
cised to avoid bloating when sheep and cattle, especially cattle, have been 
put on to fresh lucerne. There will always be a percentage of losses, even 
with the best of attention^ and these will discount to a more or less extent 
the advantages connected wdth the use of lucerne for grazing purposes. 


VII.-WATEE SUPPLY AND IREIGATION IN 
THE WIMMEEA, 

By P. Leannonih, C.E. 

The character of the land in the Wiramera within the Irrigation Trust 
area may be divided into three classes. The light grazing land extend¬ 
ing from the Grampian ranges on the south to the Wimmera River on 
the north, and from there to a line between Warracknabeai and Dimboola 
is rich heavy black soil, crabholey in nature. North of this comes the 
Mai lee, or what once was Mallee, but is now under cultivation. The 
south land is poor and sandy near the ranges, and improves as you proceed 
northward. It is nearly universally used for grazing, although wheat is 
cultivated there to some extent, and is largely on the increase since the 
advent of the seed drills «and fertilizers. Near the ranges fruit trees 
ffeurish splendidly, although there is only one example of an attempt at 
an orchard, and the excellence and quantity of fruit produced from this 
without irrigation surpasses anything in the district, and would be hard to 
beat. 

The land improves as you go north towards the Wimmera River.^ 
where there are belts of rich black land. Crossing the river, what is 
known as the rich plain country starts, lightly timbered wdth clumps of 
bull oak and a few box flats. To the west there is a belt of light sandy 
country, running north, parallel with the river. This should be classed 
more with the south country. The plain land has, since settlement 
started, been given over wholly to wheat-growing, although of late years- 
grazing and Iamb raising have been combined wdth it 'to a large extent. 
This, with the present system of fallowing and working,the ground after,, 
with the fertilizers and drill, has rendered wheat-growing in the district- 
much less precarious, and the price of land has advanced at least 30 per' 
cent. 
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The Mo-Uee hud on the north is almost wholly used for cultivation. 
The whole of this lerrifory is supplied with water from the trust works, 
the two sources of supph' being the Wartook resen^oir and the Wimmera 
River. The latter supplies water for stock and domestic use only. It 
is stored by means of a system of weirs, seven in number, each holding 
the water back for about 5 miles. All the Mailee country gets its 
supply from the river, by diverting it down the Yarriambiack creek, from 
which off-take channels are taken through the country. These channels have 
been extended into the Karkarooc country as far north as Hopetoun. This 
supply has been largely augmented by the Lake Lonsdale storage, con¬ 
structed by the Government on the Little Wimmera River, 

The Wartook reservoir, situated in the Grampians, 1,500 feet above sea 
level, at the head of the l^IcKemie River, gives an abundant supply of 
water to the district. It is 4 miles in length, and covers 2,500 acres 
of land. It is 27 feet deep, and has a capacity of 1,037 million cubic 
feet, or 6,481 million gallons, being larger than the Yaii Yean. The 
embankment is about three-quarters of a mile long, 34 feet high, and' is 
comprised of a sandy loam, obtained at the site. The total cost was 
;^30,ooo, being the cheapest reservoir for its capacity yet constructed in 
the States. The area of land capable of being irrigated from the reservoir 
is 10,000 acres. The outlet works consist of a tunnel through the bank, 
closed by a movable iron sluice gate. This tunnel discharges into the 
McKenzie River, which is used for the first 16 miles to convey the water 
to the plains below. Thence it is diverted by means of regulating weirs 
down the Burnt Creek and Natimuk Arapiles channel. This latter varies 
in size from a 12 feet to 6 feet bed width, with a 2 feet depth of water, 
and conveys the water along a high level skirting the Black Range of the 
Grampians to past Mount Arapiles; a branch from it supplies the town of 
Natimuk, which is reticulated with pipes having a pressure of a 90 feet 
head. All the country north of this channel between it and the Wim¬ 
mera River can be supplied by gravitation. The Burnt Creek and its 
off-shoot, the Buiigalally, convey the water to the several irrigation colonies 
about Horsham and Quantong, being conveyed under the Wimmera by 
means of inverted svphons. It also supplies the Dooen weir, situated 
about 5 miles up the river from Horsham. A channel takes off 
from the weir, conveying the water i|- miles to the Dooen pump¬ 
ing station. From here all the water for the supply of the plain country 
to the north of Horsham is pumped. The pump discharges 3,000 gallons 
per minute through a rising main miles in length to a summit reservoir 
54 feet higher level. The pipes -are wrought iron, spiral riveted, with 
patent bolt joint. From the reservoir the water is taken in open channels 
through the plains, extending as far north as Warracknabeal. This 
system of channels is also connected with the Mallee channels, enabling 
Wartook water to to be sent there in dry seasons when there is no water 
riiiining in the Wimmera. In the drought year of 1902, water was sup¬ 
plied by this means to the Karkarooc territory in the north, a distance of 
120 miles from the reservoir, of which it was pumped 70 miles; and the 
town of Warracknabeal was also saved from a water famine by construct¬ 
ing 4 miles of a channel to connect it with this system. With the 
, exception of about 30 acres adjoining the pumping station at Dooen and 
at Longerenong College, irrigation is not practised from this scheme. The 
past trouble in the way is the diflBculty to keep a constant supply in the 
channels. Practically all the irrigation season is taken up in supplying 



8 Sept., 1905.] Third Convention^ Chamber of Agriculture. 


5^9 


the stock and domestic requirements, although there is 12 miles of the 
main channel which is constantly kept full when the pumps are working, 
and the land is admirably adapted for irrigation aid commanded by the 
channel, but no advantage is taken of it by the owners. There" is a 
length of channels in the trust area of 580 miles, 200 miles of which are 
supplied by the Dooen pumps, besides a large total length of private 
channels constructed by the land-OAvners for their own use. The town of 
Dimboola is supplied by pumping from the river to a reservoir no feet 
above the town, which has a complete system of reticulation pipes. A 
channel for stock and domestic supply, extending north about 30 miles, 
also receives its water from this reservoir. Aithough owners of land 
largely avail themselves of the water for stock and domestic use, especially 
on the north of the river, where there are very few natural catchments', 
still very little is practised in the way of irrigation. In the whole area, 
one and a half million acres, with water suflicient to irrigate 10,000 acres, 
provided there was not too much waste carrying it long distances to isolated 
patches, the total quantity irrigated is only about 1,000 acres, and more 
than two-thirds of this is comprised in irrigation colonies, which are devoted 
almost exclusively to growing fruit. The cost of working the land, witii 
the small return obtained for the fruit, seems to retard its progress to a 
great extent, although we have instances where men living on their orchard 
block with their family, and working it themselves, have done remarkably 
well. Some who settled on the land with little capital, are purchasing 
from their neighbours, and one man has taken his family for a trip to 
England. Another orcbardist^s position I happen to know. He pur¬ 
chased 6 acres in bearing, years ago, for the sum of ;£i7o, on long 
terms. Most of the work was done by himself, and he has had an 
average return, after paying all expenses, of per annum, and the 

year before last it reached as high as £9^. 

There is one feature of irrigation that I would like to draw attention 
to, and that is the growth of lodder crops. There is so much land in 
this district adapted for the growth of lucerne commanded by channels 
which run all the summer, and yet out of the 1,000 acres irrigated only 
about 60 acres grow lucerne and sorghum. 

In this climate with our dry summers and frequently dry wd-nters, what 
an advantage to have 20 or more acres of green feed through the summer. 
It is not necessary for a man to devote his time and land altogether to 
irrigation, but to have a certain small portion of his holding under intense 
culture. Even in the good seasons we have had latterly, when feed is 
abundant in the winter and spring, the grazier does not stock his land to 
anything like its capacity, as he is always looking forward to carrying 
his stock through the coming summer; he has always the fear it may turn 
out a long and dry one, aind leaA*e him short of feed. Whereas if he 
had a plot of lucerne to fall back cn he would feel quite safe, and would 
be enabled to secure a much greater return from his land by increasing 
its carrying capacity through the whole year, and, if it is not required in 
a particular season, more stock can be fattened or it can be stored as 
ensilage. Again there is the advantage to be derived from dairy cows. 
At this season of the year there is no difficulty in producing butter to a 
very large extent, but what has crippled the industry in the district is 
the failure to keep the co'ws in milk during the summer, which could so 
easily be overcome by growing green fodder. Lucerne has. been proved 
to grow splendidly in the Wimraera, and those few "who have tried it are 
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more than satisfied with the results obtained. In the drought year of 
190a, when ail stock of e\'ery description had to be deported from the 
Winimera., at the Longerenong College, where there were 15 acres of lucerne 
and 15 of rape irrigated, they were enabled to keep 12 head of horses, 
10 i:ows, and 150 stud sheep through that disastrous season. Another 
man at Dooeii practically keeps 3 cows and 2 horses through the season on 
half-an-acre. He is enabled to cut it six times—averaging 18 inches high. 

The system of charging for water adopted by the Trust is somewhat dif¬ 
ferent from other Trusts in the State, Instead’ of charging for the 
quantity used at each application, an annual charge is made of los. per 
acre when supplied by gravitation^ and ^1 when pumped. This system 
makes supervision much less costly, and with an over-abundant supply of 
water it matters \’ery little what quantity is put on the land. Only a 
certain quantity can be applied, otherwise more harm than good will be 
done. 

The chief reason why irrigation is carried out to such a small extent 
in the district, is the way the land is held:— 

There are 140 owners of 80 acres and under, 

,, 100 ,, 160 ,, 

,, qdo ,, 32^ 

332 „ 640 „ 

„ 206 ,, 1,280 ,, 

,, 109 ,, over 1,280 acres. 

And these owners are satisfied with the return obtained from wheat-grow¬ 
ing and grazing. Irrigation requires a lot of attention, and dairying is 
a hard life for the whole family. The land is cheap, and held, as shown, 
mostly in comparatively large areas, and if a man has the luck to strike a 
couple of good seasons his return from w’heat will pay for his land, so 
why should he trouble about irrigation? They have got a set wmy of 
working the land, and it will take closer settlement or another generation 
to alter things. 


■VTIL--~THE FUTUEB OF FRUIT-GEOWHSTG*. 

By 31 . Wcttcntian. 

Few people wfiio eat the common or garden apple realize the toil, care, 
and anxiety, in a hundred different operations, and the scientific knowledge 
which can, and must, be applied before it can be placed before them in 
a perfect and inviting form. As in every other agricultural pursuit, tliere 
are numbers who produce a first-class article, and market it successfully, 
without blowing definitely how, or to what extent, they have been assisting 
the forces of nature in the many operations they have performed. 

There can be no gainsaying the fact that the man who, going into 
cktails, studies the chemical results of cultivation, tbs proper application 
of manures as demonstrated by scientific research, and other similar 
matters, will cultivate better, vAll apply manures more successfully, and 
will produce more fruit of a first-class quality, and for a longer period, 
from the same ground and trees, than one who works on antediluvian 
methods by the rule of thumb. The average person who eats apples 
thinks the, fruit-grower lives a life of luxurious ease. It is only necessary 
to plough the'ground once or twice a year, and then to sit down and 
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watch the fruit grow. When it is mature, the ripe fruit is gathered by 
merry men, standing in the cool shade, eating ad libitum, carefully putting 
all the smaller and inferior fruits in the bottom of the package, wdth line 
rosy samples on top, and selling them for as much as can be extracted 
from poor deluded purchasers. 

The object of this paper is to remove such a false imj)ression, by 
placing before you, as plainly and as briefly .as possible, some of the opera"- 
tions of advanced Pomology. It is difficult to decide where to begin to de¬ 
scribe the \York on an orchard. Although the work on hand may not be quite 
as pressing at some times as at others, constant vigilance and hard work 
are the price cf success. As the work connected with a crop of fruit 
commences immediately after the gathering of its predecessor, it will be 
advisable to follow the fruit-grower from that point in the round of his 
annual toil. In Australia this is the autumn—late April or early May. 
The orchard land having Iain fallow through the summer, has generally 
become somewhat hard and closely set, and more or less overgrown with 
weeds. It has to be borne in mind that, during the winter months, when 
the head, or top of fruit trees is apparentlv dormant, the roots are most 
active in assimilating and accumulating from the soil, moisture and 
nourishment for the coming spring growth of leaf, wood, and fruit. Orchard 
land should, therefore, be opened up with the plough, to allow free access 
cf air and moisture necessary to the best action of the roots cf trees, also 
to turn into manure such weeds as may be robbing the trees of the nutri¬ 
ment the ground contains. 

INIanures, which are of various kinds, are best applied in the autumn, 
according to the requirements of the land. They should be ploughed in, 
so that the winter rains may dissolve them, and carry them down and 
through the soil to where the fibrous roots may lay hold of them. Field 
peas, or other green manure crops, which furnish the best means of re¬ 
instating any deficiency in nitrogen—the all-important factor in growth of 
leaf and wood—are sown and harrowed in wherever required. Drainage 
should also receive due attention. 

By the time the orchard land is in good condition to receive all the 
benefit possible from the action of air, frost, and rain, the fruit trees 
have shed their leaves, and in June pruning commences. Pruning is a 
Jong and apparently tedious operation, but it requires a great deal of know¬ 
ledge of the habits and growth of trees, and experience in bending the 
forces of nature to man’s requirements. Every variety of tree and almost 
every tree requires treatment differing from that given to its neighbour, 
according to its growth, and manner of bearing fruit. Those who lake an 
interest in their work are never bored by the monotonous click-click of the 
secateurs. During priming, which lasts through June, July, and August, 
every tree is closely inspected for parasites or diseases. These are care¬ 
fully noted, and are treated later on. When pruning is finished, the 
sticks and limbs which have been cut off are picked up, and they should 
be burned. The quickest and most advanced method involves the use of 
an iron tank, with a grating at the bottom, fixed on an iron trolly. A 
fire having been started in it, a'horse draws the travelling furnace through 
the orchard, wherever required, and the prunings are thrown in and con¬ 
sumed almost on the spot, as fast as two men can throw them in. The 
burning of primings in this way prevents the spread of any disease which 
may be on them, and also returns, to the soil the -waste and superfiuous 
wood which, in a number of years, must otherwise be a very considerable 
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drain upon it. Pruning must be finished before September, when leaf and 
blossom begin to appear. If these operations are completed by about the 
middle or the end of August, the fruit-grower generally considers his 
work well in hand, and turns his attention to the eradication of any pests 
he has noticed, and the preparation of his soil for the summer season. 

Every up-to-date orchard now includes in its outfit a good force pump,, 
attached to a barrel of capacity varying ac^rding to the amount of work 
to be done. In the barrel are placed mixtures of various kinds in solu¬ 
tion. They are used to destroy such insect or fungus pests as axe known 
to exist, or are applied as preventatives. The number of mixtures is far 
too great to be set out here, but, so far, the best fungicides have sulphate 
csf copper (bluestone) for their base. Insect pests being more numerous, 
and varying more greatly in character and mode of attack, have a corre¬ 
spondingly greater and more varied number of specifics. Attached to the 
force pump are hoses with very fine nozzles, wEich, when the destructive 
agent is forced through, break it up into a fine mist or spray, the weight 
or density of which may be regulated as occasion requires. Spra}'ing—as 
the attack on our insect and fungus enemies is called—must be carried out 
vdien necessary. Those who get pruning completed in July, or early 
August, have a much better opportunity of dealing with a numlDer of these 
pests, for the trees are still free from leaves. There axe some pests, how¬ 
ever, which do not make their appearance until the trees come out in 
leaf and blossom, and therefore they cannot be dealt with until later. 

During the winter months weeds have been thriving; the crops of 
field peas will also be nearing maturity, and will require ploughing 
ill. Ail weeds and green manure crops must be turned in before the dry 
weather sets in, so that they may decay properly, and return to the soil 
what they have taken from it, with the addition of nitrogen, &c., 
extracted from the air. After ploughing, the ground should be pulverized, 
or reduced to a fine tilth, to a depth of from four to six inches. This 
acts as a mulch, and prevents the evaporation of the moisture received 
during the winter. When heavy rain falls in spring and early summer, the 
soil requires constant stirring to keep down the fresh growth of weeds, 
and preserve the loose pulverized surface so essential in hot climates to- 
the retention of moisture. 

In September, in addition to spraying, ploughing, and other land culti¬ 
vation, attention must be given to grafting. When the pomologist has 
trees which he regards as unprofitable, or if, for any reason, he prefers 
another variety of the same kind, he cuts the limbs off' at a suitable 
height, inserts a small limb—then called a scion—of the preferred variety, 
ties it firmly wdtli some soft material, and covers the point, of union with 
some airtight material, to exclude the air until the scion commences to 
grow vigorously. 

The Australian fruit season commences in November, with early 
cherries. These come in from early districts, almost regularly, in the first 
week of the month. From this time on, land working, spraying, &:c., are 
combined with fruit picking, packing, and marketing. Apricots and peaches 
follow in December, and last to the end of January. Flums, early apples, 
and pears arrive in January, and continue to the end of April, or beginning 
of May. 

As the fruit season opens, ■ fruit-growers begin to fight their 
universal, most persistent, and most pernicious enemy—the codlin moth. 
There are two devices which keep the ravages of the’ codlin moth 
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within reasonable limits. The first is, to spray the apple blossom as soon 
as it is set with some arsenical or other poisonous solution. The object is 
to place seme of the poison wTere the grub will first commence to eat, 
and thereby to cut short its career. As ail the grubs do not assume 
the perfect form at the same time, spraying has to be repeated at inter¬ 
vals, and just when the blossom is set on different varieties; later on, 
also, three or four times, at intervals of two or three weeks, or after 
having heavy rains, when the poison would be washed off. The second, 
and equally important, device is to place bandages of warm material 
round the trunks of the trees, thus forming a most convenient and welcome 
-shelter for the full-grown grubs. These bandages are removed at inter¬ 
vals, not exceeding ten days in length, and all grubs are destroved so as 
to prevent the second or third broods. 

Other insect pests of ail descriptions awaken from their winter sleep 
to renewed activity, and require constant attention whenever they show signs 
of increasing to the detriment of the growth of the trees or fruit. A few 
of the most common are—peach aphis, wmolly aphis, pear and cherry 
slug, scale insects ad infinitum^ red spider, phytoptiis of the pear, root 
borer, Rutherglen fly, and a number belonging to the Cnciilio family. The 
pomoiogist requires to be familiar with a host of other pests, to be ever 
on the watch for them, and to destroy them on their first appearance, for 
the correct spray in time will often save ninety times nine. The most 
common fungus pests which appear with the spring are curly leaf of 
peach, shot-hole of apricot (which attacks foliage and fruit), black spot 
of apple and pear, and various forms of mildew. After this enumeration 
of some of the fruit-grower’s enemies, it is only fair to state that each of 
them has its natural foe. The most important is the ladybird, which preys 
on aphides. Several varieties of ichneumon flies and many insectivorous 
birds undoubtedly assist in keeping down the codlin moth, but the law 
of nature precludes any of them from eradicating their natural food, and 
the fruit-grower may wait in vain for them to effect a cure. 

The apple and pear season commences in earnest with the beginning of 
February. The fact of the Australian season being directly opposite to 
that of the northern hemisphere gives Australians the very marked advan¬ 
tage of being able to land prime fruit on the English and Continental 
markets when they are practically bare, ox are only supplied with fruit 
which has been cool-stored for months, and has thereby unavoidably lost 
much of its original crispness and flavour. This fact has given the fruit¬ 
growing industry in Australia a great impetus. Thousands of acres in 
Tasmania, Victoria, and South Australia are now devoted primarily to 
meeting the demands of these markets. For many years Tasmania held 
the palm for both quality and quantity, but both Victoria and South 
Australia now successfully dispute her claim to pre-eminence in the former. 

Unfortunately, there is one disease which has baffled all our experts. 
They have failed to discover a remedy, or any means of successful treat¬ 
ment. It is known as the bitter pit, and may not show at all on fruit 
vdien picked and sorted, but develops as the fruit ripens oH' the voyage. 
This should not be confused with the black spot {Fusicladinm dendritkum)^ 
which is generally quite evident at the time the fruit is picked. _ Samples 
of bright, clean, and perfect fruit sometimes develop the bitter pit in local 
storage. Sometimes it only develops after shipping, and packers cannot 
be blamed for its appearance on delivery at oversea ports. 
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The export trade demands greater uniformity in grading and packing 
than do the local markets. It is universally recognised that it is unprofit¬ 
able to send anything but the best fruit, packed and sorted in the best 
possible way. On some occasions shippers have allowed the desire to 
send a great quantity to overshadow the importance of quality, but the 
cost of freight and the many e,t ceteras of this trade are so high, that the 
results have been disastrous. 

One comparatively new development of great importance is worthy of 
notice, i.e., the application of cool storage for fruit for our local markets. 
But in this matter we are tardily adopting an established system, which has 
been highly perfected, and is in common use in America. 

Ill conclusion, I would like to draw attention to the national value of 
the fruit-growing industry, and desirability of having removed two crush¬ 
ing burdens which are preventing its expansion, and in some localities 
threatening its existence. 

Taking as a base the latest statistics available, there are 190,000 acres 
under orchard in Australia, which produce annually— 

At 150 bushels per acre. 28,500,000 bushels. 

Or 3 tons per acre . S7o,ooo tons. 


Of an average annual value of ... ;£2,850,000 


Cost of production is— 

Labour (one man to 8 acres) ... ^1,852,500 

Carriage (rail and road) ... 534>375 

Cases . 353*^75 


^2,740,750 


Our local markets for some years have been over-supplied, and every 
year prices are going down. Something must be done quickly to relieve 
the strain and prevent a disastrous check to this industry, which embodies 
all the best features of clcser settlement; and employs labour of the finest 
white type to the extent of nearly ;a^2,ooo,ooo annually. The two natural 
channels for the profitable distribution of the over-supply of our local 
markets are hampered by monopolies so strong that no combination of fruit¬ 
growers alone is able to obtain redress, and they must perforce look to their 
fellow agriculturists and the Commonwealth for assistance. The export 
trade in hard fruits, apples, and pears, could be increased to at leash double 
its present dimensions but for the, excessively high rate of freights on 
ocean-going steamers. This makes it essential that an exorbitant price 
must be realized in British and foreign markets to clear a moderate profit. 
They are, therefore, not supplied to one-half the extent they could be, 
were the freights on fruit brought into line with even those of other perish¬ 
able products. If double the quantity of our best apples were exported, 
and dt is certainly only the freight which prevents the expansion of the 
ftrade, a reasonably remunerative, price would be assured for the remainder 
'Ori'.our local markets. 
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IX.-MODBEN VITICULTURE. 

Z?j M, Burney^ Y Hi cultural Expert. 

In order to explain the modern conditions of viticulture in Victoria it is 
necessary for me to briefly review the statistics of production. In 1879;, 
the total area under vines was 4,300 acres, which was increased to 30,000 
acres in 1894, and in 1904 was estimated at 28,500 acres by the Government 
Statist. I’he climatic conditions of Victoria are such that the vine will 
flourish in the greater part of the State, and with a greater freedom fraai 
fungus diseases than in most other vine-growing countries of the world. 
When vineyards were first planted in Victoria little was known of local 
conditions of soil and climate. The pioneer grower planted many varieties 
at first tentati’^’ely, and then attempted to produce various varieties of wane 
from the one vineyard. Special soils and climatic conditions have special 
capabilities for the production of certain wanes, and it is only the wines best 
suited to these conditions w'hich should be produced. In Europe, after 
centuries of experience, each locality has been proved to be best adapted 
for certain types of wines, and those types are exclusively produced. In 
course of time, no doubt the same conditions wall prevail in Victoria, and 
the more so as new vineyards are being planted, 

PLylloxera. 

Since the first discovery of phylloxera at Geelong in 1877 no attempts 
at exterminating this, the most dreaded of all vine diseases, have proved 
effectual. The policy of uprooting infected vineyards has been wisely 
abandoned, and now modern methods prevail. Certain varieties of American 
vines have been found to resist the attacks of the Insect, and these are now’' 
being used as stocks upon which the old wine-making varieties are grafted. 
The grafting does not aflect the quality of the wine produced, although 
the American vines ungrafted bear fruit totally unfitted for wine-making.» 
]\Iuch is yet to be learned of the adaptability of the various American vines 
to their new surroundings, and also of their affinity to the fruit-bearing 
scion. 

New Varieties. 

While this process of reconstitution is going on growers will be in a 
position to profit by past experience, and plant only those wune-making 
varieties best suited to their local conditions and trade demand. Several 
varieties of vines, new to Victoria, ha'V’e been imported, and further supplies 
are expected, so that growers may have the greatest possible choice of the 
best varieties obtainable. The wine-making quality of the new varieties 
will be carefully tested as soon as they come into bearing- 

Conditions of Trade. 

It cannot, unfortunately, be said that viticulture 'in Victoria is all that 
it might be, from a commercial aspect. The local consumption in Victoria 
is fairly considerable, being estimated by the Government Statist at one 
and a half million gallons per annum, out of a total average production 
of two million gallons. As a wholesome beverage in a hot climate, a light 
palatable wane should be ver}* popular. The demand for sweet wines is 



526 


Agriciiliiiral Journal of Victoria, 


[8 Sept., 1905. 


increasing steadily, and in the northern districts but little dry wines are 
now produced other than those suited for export. The export of Victorian 
wines to England has increased of late, and it is to be hoped will con¬ 
tinue to do so, as our full rich burgundies meet with the popularity they 
deserve. Vine-growing in Victoria is eminently fitted for fdling a breach 
in the demand in England for a heavy wine that will keep well in bottle 
when opened. 

Brandy. 

What exactly is brandy is at present a debatable subject. I hold that 
brandy should be recognised as the distilled product of the fermented juice 
of tlie grape. At present any kind of spirit, whether made from molasses, 
grain, or potatoes, may be flavoured so as to deceive the consumer, and be 
labelled and sold as pure brandy. So long as cheap molasses spirits are 
allowed to masquerade as whisky or brandy, as under present conditions, 
so long will the farmer cease to grow barley for the distillery or the vine- 
grower produce wine for brandy-making. If it were made necessary for 
the distributer to label all the spirits he sells with the material with which 
they are produced, brandy-making would become a remunerative industry in 
Victoria. It is not to be suggested that Victoria will at once produce cognacs 
equal to the spirits which have made that district in France famous, but 
wholesome wine spirits could be produced, and thereby assist growers in 
disposing of their produce. In spite of the protective Tariff, Victoria, in 
1904, paid excise duty on 10,000 gallons of wine brandy, while she im¬ 
ported 77,000 gallons of brandy. 

Modern Methods. 

With the present demand for wines, and the low price received by 
growers, every endeavour should be made to improve both the quantity and 
the quality of the wine produced. With a view to improving the yield 
per acre, the manuring of vineyards should recei%-e attention. Much has 
been done in this direction in France, more especially with regard to the 
effect of manures upon the quality of the wine produced. 

In the cellar, modern methods must be applied. It is perfectly true 
that with only very primitive appliances excellent wines were produced. 
With keen competition, every endeavour must be made to make only one 
quaiitv, and that the best. With lo\v prices, that method must be econo¬ 
mical, and in reality it is so, as with the more scientific methods of wine¬ 
making there is no waste, and all losses are avoided. The first principle 
of successful wine-making is cleanliness. Fermentation is brought about, 
as Pasteur discovered, through the agency of microscopic organisms, which, 
ill the case of alcoholic fermentation, are called yeasts or levures, to borrow 
a French term. In order that fermentation should be successful, that is to 
say, that the whole of the sugar contained in the crushed grapes is trans¬ 
formed into alcohol, it is necessary that this germ life must be placed in sur¬ 
roundings most congenial to its development. The first of these conditions 
is that microbes, foreign to the transformation of sugar into alcohol, be 
entirely eliminated from the cellar in which the wine is intended to be made. 
Every vessel or part of the fermenting plant with which the grapes come in 
contact must be kept scrupulously clean. As the crushed grapes reach the 
fermentxng vat they are mixed with a small quantity of previously-prepared 
fermmting juice, so that they may be supplied with yeasts in an, active 
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state, ready to at once transform the sugar they contain into alcohol, and 
thereby take the place of any harmful microbes which are upon the grapes 
as they reach the cellar. In modem practice, it is found that the action of 
carefully cultivated yeasts tends always to improve the quality of the wine 
produced. It is becoming a universal practice to use selected yeasts so as 
to obtain a complete, as well as a more even, fermentation. The success of 
this addition of a cultivated yeast, rather than being dependent upon the 
natural yeasts found upon the grapes, to a must already containing germs 
of ail kinds having been proved, it is evident that even better results would 
be obtained vrere the cultivated yeasts added to musts completely free from 
germs of all kinds. So far, no practical and economical method has come 
into use for destroying the germs in a must containing skins and seeds, 
although it is otherwise with wines after fermentation and freed from solid 
matters. During fermentation, the chief care of the wine-maker is to keep 
the temperature of his fermenting vat wdthin certain limits. During the pro-- 
cess of fermentation, heat is generated by the action of the yeasts, which 
transform the sugar into alcohol. These yeasts thrive and develop at tem¬ 
peratures between 75 deg, and 85 deg. Fahr. At higher temperatures they 
do not develop readily, and even die. That is to say, that if no means are 
taken to prevent the temperature of the fermenting must rising above certain 
known limits, the fermentation wdll be checked and be incomplete, and the 
wine will be unmarketable and subject to deterioration. The most popular 
modern method for cooling the fermenting musts is in fixing copper coils 
in the fermenting vats, through wFich cold water is continually flowing. The 
fermenting juice is pumped up from the bottom of the vat and kept flowing 
over the submerged cooler, so that by means of this circulation the tempera¬ 
ture is uniform, and the whole of the vat kept belo^v the desired limit. This 
pumping process also assists fermentation in oxidizing the must, and giving 
the yeasts the necessary oxygen for their existence. When the above- 
mentioned pumping process is used at temperatures not exceeding 82 deg. 
Fahr., there is little loss of alcohol. When the temperatures much exceed 
this figure the loss becomes appreciable, and may become altogether too great. 
During the vintage of 1905, several samples of juice were tested at the prin¬ 
cipal cellars in the Rutherglen district. As the temperatures were low% the 
loss was remarkably small, when I tested the wines after fermentation. 
I intend repeating these tests, with a view to Investigating the loss of alcohol 
at higher temperatures. 


Pasteurization. 

After fermentation, the first care of the cellarman is to clear his wine. 
The cloud in new wines is only made up of impurities of all kinds, which 
are liable to injure the flavour and character of the wine. Among these 
impurities are often germs of disease, which may not even affect the appear- 
31*506 of the wine, but which are always liable to destroy the value of the 
wine should conditions arise congenial to their development. The most 
reasonable and practical method in overcoming this danger is to sterilize, 
or, as it is more commonly called, to pasteurize, the wine. The wine is raised 
to a temperature which will destroy all^erm life. In order that this may 
be done without affecting the flavour of the wine ingenious machines have 
been invented, wliereby the wine is pumped through a system' of tubes, 
heated to any desired temperature, and automatically 'cooled down again 
without bringing the wine into 'Contact with the air, either during or after 
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treatment This treatment, properly carried out, really is a form of in¬ 
surance, whereby the wine is completely protected from any danger of dis¬ 
ease or deterioration. As a protection from deterioration and losses, the 
necessity of this method in Victoria is apparent. In 1905, with a vintage 
of 2,500,000 gallons, no less than 500,000 gallons were distilled practically 
as unmarketable. This really means that about one-fifth of the total pro¬ 
duction of the State was unfit for consumption. If this wine had been pro¬ 
perly handled, at least three-fifths of it 'would have been marketable at an 
increased value of, at a low estimate, 6d. per gallon. In other words, in 
1905 there was a loss of sustained by wdne-makers through defec¬ 

tive methods of fermentation and subsequent handling. The remedy is 
that modern systems of fermentation must be applied, and also rational 
cellar appliances, and, above all, cleanliness. Last year I was enabled to 
carry out somewhat extensive experiments, with a Salvator pasteurizing 
machine, lent to the Department of Agriculture. At Messrs. G. F. IMorris 
•and Sons’ Fairfield vineyard I pasteurized numerous varieties of wines, 
keeping check samples of untreated wines in each case. After the first 
heat of the summer, when, if any microbes had been left undestroyed in 
the pasteurized wines, the increased temperature would have made their 
action noticeable, the pasteurized and unpasteurized wines were compared. 
In every instance the consensus of opinion was in favour of the pasteurized 
wines. The wines were more matured, and their bouquet better developed. 
In one case, with a wine made from defective grapes, showing signs of 
disease, the pasteurized sample was perfectly marketable, while the un¬ 
treated sample was only fit for the still. At the Rutherglen Viticultural 
College I treated the whole of the 1904 vintage with this Salvator 
machine last August. The wines were clarified prior to treatment, and 
have remained in perfect condition ever since. In order to prove the saving 
of labour effected by this treatment, I have left the wines unracked since 
they were treated, noiv nearly twelve months, while under ordinary circum¬ 
stances they would have been racked at least three times. From the experi¬ 
ments undertaken, I can safely recommend this treatment by pasteurization, 
which is becoming more and more popular. The industry of viticulture is 
one specially suited to small holdings, and wdth intense culture should give 
most satisfactory results, provided modern methods are applied. Improved 
methods of manufacture are equally necessary for success, and it is in order 
to draw the attention of those interested to their possibilities that this paper 
^is intended. 

X.—VINEYABD MANUEHTG—BEOENT EEEXCH 

OPINIONS. 

By F. de Castella. 

Though the subject 1 have chosen is the manuring of vines, my remarks 
apply, in a great measure, to fruit trees also, the requirements of both in 
the way of plant food being very similar. The vine once established 
(X!cupies the same land for scores of years. Rotation of crops, so useful 
where annuals or short-lived plants are dealt with, is out of the question, 
and after the first few fat years, unless restitution be made by manuring, 
a. shrinkage in yield is ineritable., The need for manure is greatly em¬ 
phasized in; the case of vinevards reconstituted on American stocks. Grafted 
'vines yield'hea%der crops than ungrafted ■ ones, and necessarily fake more 
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out of the soil. This impoverishment not only leads to smaller yields, but 
the vitality of the vine, already lessened by the fact of grafting, renders 
it more liable to suffer from adverse contingencies, such as drought, 
parasitic diseases, &c., if restitution be not made by manuring. Phylloxera 
is spreading in Victoria, and -will continue to spread. A time will in¬ 
evitably come when most of our vineyards will, like those of France, be 
established on American stocks. 

The recognition of the greater needs of grafted vines is one of the 
most striking points of modern French viticulture. INIany authorities might 
be quoted, but one will suffice. Prosper Gervais, General Secretary of the 
Societe des Viiiciilteurs de France.^ in an article reviewing ten years’ work 
in experimental vine plots in the south of France, concludes as follows: — 
“ Cultural methods show by the results produced, what can be obtained 
by careful attention to them, and that they are the veritable keystone of 
the new edifice upon which, for over a quarter of a century, viticulture 
has been concentrating all its efforts. The victorious struggle against 
Phylloxera has not annihilated the enemy, which remains as a perpetual 
menace. In its permanent struggle the vine imperiously demands help 
and support of every kind, so that the new viticulture is something quite 
different to that which our fathers knew. The intervention of the vigneron 
must be continuous; his vigilance must be unceasing. 

Copious and repeated manuring becomes henceforth an unavoidable 
necessity as well as a marvellous instrument of defence and restoration of 
fecundity and of wealth.” 

Recent Clianges of Opinion. 

A marked change is to be noted during the past 30 or 40 years. In 
olden days it was held that manuring had an injurious effect on the quality 
of the wine, and in the highest class vineyards manures were either with¬ 
held or very sparingly applied. Such ideas are nowadays quite obsolete, 
and even in the most celebrated vineyards of France the rational use of 
fertilizers is universally practised. It stands to reason that by unduly 
forcing the yield quality will suffer, but the difference between complete 
neglect of manuring and over-manuring is the same as that between star^^a- 
tion and over-feeding^ and in this, as in all else, common sense must be 
our guide. In the south of France, the region of heavy yields of wine, 
the tendency is lately rather in the direction of over-feeding. Though 
manure has always been generously applied, even in the old days, the 
quantity has recently been enormously increased, with the result that yields 
quite unheard of in Victoria are of every day occurrence. Yields of 2,000 
and even 3,000 gallons per acre are not uncommon. All that science and 
art could suggest has been done to force the yield, but the most potent 
factor has undoubtedly been the lavish use of manure—24s. per acre is 
the ordinary manure allowance, and this is usually exceeded. 

In reality, no single element can be looked upon as the dominant one. 
In France it is now recognised that only cornplete manures can be de¬ 
pended on to give good results. This is the outcome of years of ex|:^ri- 
mental work. The only point discussed nowadays is the best composition 
of these complete manures, and this varies according to the soil one has 
to deal with. It is the element, or elements, which are most deficient that 
are the most important ones for any given soil. 
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Tlie Food E,eq.Tiirenients of tlie *Viiie. 

The vine is not a greedy plant; it removes less fertilizing matter from 
the soil than most other crops. ^lany vineyards give good results in soil 
which would grow a poor crop of wheat, for example. As with other 
crops, the only elements requiring attention in the majority of cases are 
the three ivell knowm to wheat-growers, viz., nitrogen, potash, and phos¬ 
phoric acid. Lime, magnesia, See., are usually sufficiently abundant to 
be of little practical importance. Lime, however, is removed in large 
quantities by the vine, and, where not plentiful, this loss must be made 
good. Though the quantity of each element removed varies according to 
circumstances, it does not do so between such wide limits as might be 
expected, unless the yield be an exceedingly heavy one. Two cases may 
be quoted in support of this; the first, a vineyard, that of Verchant, in 
the south of Franee, on the authority of IMuntz; the second, a Chabiis 
vineyard situated in more temperate central France, the figures being 
Vvorked out by Roiisseaux and Chappaz. The first vineyard produces the 
heavy yield of 833 gallons per acre of common wine; the second, the more 
moderate yield of 304 gallons per acre of choicer wine. 

According to the above authorities the vine removes from the soil each 
year, in the form of wine, marc, lees, \ine cuttings, and leaves, the follow¬ 
ing quantities of substances in each of these vineyards:— 



South of Frajice. 

Chabiis. 

Nitrogen 

32.9 lbs. 

.. 28.5 lbs. 

Potash 

26.4 „ 

0 ? g 

.. ,, 

Phosphoric Acid ... 

8.8 „ . 

5*5 

Lime 

70.4 ,, 

•* 74.3 

Magnesia 

3-5 » 

— 

20 bushel crop of wheat 

removes in grain and straw (see Bulletin 25 


of the Department of Agriculture)— 

Nitrogen, 35 lbs. 

Potash, 25 ibs. 

Phosphoric Acid, 14 lbs. 

or rather more nitrogen, about the same amount of potash, and nearly 
twice as much phosphoric acid as an 800 gallon crop of wine. Such a 
crop is not a very heavy one in the south of France, and it is interesting 
how the requirements of the rine increase with an increase of yield. 
According to de Saporta, an increase in yield from 660 gallons to- 880 
gallons would lead to the vine remo\ing from the soil twice as much 
nitrogen, 70 per cent, more phosphoric acid, but considerably more than 
twice as much potash, in fact, an increase of 153 per cent. 

In a general way, in order to cultivate the mne rationally, we must, 
after a very few years, commence to return to the soil the, quantities of 
the neoessary elements removed from it by the crops, as indicated above, 
and the experience of French growers proves to us conclusively that it 
pays them to^ return' to the soil considerably more of each element than the 
plant has removed. It wilh-pay us to return to the soil at least as much, 
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as we have removed from it. The form in which this restitution can best 
be made is of the utmost importance. We are thus brought to the problem 
of 


Farmyard Manure versus Artificial Manures. 

In olden days farmyard manure was about the only fertilizer used by 
French vigneroiis. The general use of artificial manures is quite recent, 
but the results have been so marked that they are novr applied in enormous 
quantities, the prejudice which at first existed against them being a thing 
of the past. Artificial fertilizing substances are applied in a readily 
assimilable form, and make their effects felt the vintage folloAving their 
application. Farmyard and other organic manures must await decomposi¬ 
tion before the vine can utilize them. They have, however, some un¬ 
doubted good qualities. The results of the application of farmyard 
manure make themselves felt for a period of several }'ears, and therefore 
they do not require to be applied so frequently. The chief advantage of 
farmyard manure, however, lies in the improvement which it brings about 
111 the physical nature of the soil, by increasing the proportion of humus. 
The importance of this complex, and even yet somewhat m\-sterious soil 
constituent, at least so far as its exact chemical constitution is concerned, 
is well known. This strange substance, which may be roughly defined as 
an intimate mixture of organic and inorganic matter, has a remarkable 
power in modifying the physical and’chemical properties of the soil. It is 
capable, in a marked degree, of absorbing and retaining fertilizing ele¬ 
ments it comes in contact with. It also possesses the important property, 
especially in a dry district, of soaking in water readily, but losing it 
slowly, thus rendering soils in -which it is plentiful more resistant to 
drought. The proportion of humus in the soil can only be increased by 
the use of farmyard and other very voluminous manures, and by green 
manuring. Artificial manures do not increase it. According to Foex the 
average composition of good farmyard manure is^— 

Nitrogen, o'4 per cent. 

Potash, o'4 per cent. 

Phosphoric Acid, o'7 per cent. 

It is thus a complete manure—that is to say, the three absolutely neces¬ 
sary plant food elements are provided, and approximately in the propor¬ 
tion in which the vine removes them from the soil. At present unit values 
such farmyard manure is worth ns. 6d. per ton. 

Green Manuring. 

Where climatic conditions render it possible it is of great value. It 
enables us to profit by the strange property of leguminous plants, of being 
able to absorb nitrogen from the air. When these are ploughed in the 
absorbed nitrogen is obtained at a very low price—that of seed and culti¬ 
vation. Lupins, for example, contain as much as i'87 per cent, of nitro¬ 
gen, and 2 tons of dry substance, exclusive of roots, is sometimes produced 
per acre. This would amount to an addition of 82 lbs. of nitrogen per 
acre, at a very low cost price, and allowing nothing for the improvement 
caused by the increase of organic matter. 
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Importance of Ptiosphoric Acid. 

That this element is now considered to have been neglected in Southern 
France has already been hinted at. A few extracts from the writings 
of Coste-Floret, a recognised authority, are not out of place. These 
extracts are chiefly from an important article, published in the Revue de 
Yiticulture, within the last four years. Coste-Floret points out that many 
vine-growers, even now, act without enough method in the selection of 
their manures. It is thus impossible for them to interpret results which 
depend largely upon the accumulation of surplus matters left from pre¬ 
vious maiiurings. In other words, they cannot estimate the specific action 
of each of the three elements known to be indispensable. He does not 
devote much attention to potash as most growers apply enough of it, but 
confines himself chiefly to proving, That the proportions of nitrogen and 
phosphoric acid, which enter into manures applied to vines, are badly 
balanced, and that it would be more suitable to slightly diminish the quanti¬ 
ties of nitrogen, and to considerably increase those of phosphoric acid. This 
<.an be done to advantage, on account of the difference in cost price of these 
two elements.’’ 

Coste-Floret’s experiments were carried out on a large scale for a 
period of over eighteen years. He quotes many recognised authorities to 
prove that apart from their necessity to make good the phosphoric acid 
removed by previous crops, phosphatic manures have several valuable pro¬ 
perties :— 

1. They cause the fruit to set better at flowering time. Non-setting 
is frequently due to want of phosphorus, the great regulator and basis 
of seed nutrition. The seed is the true fruit of the vine, the object for 
which nature provided the berry. 

2. They increase the percentage of sugar in the juice, and thus in 
many cases the quality of the wine. (This point is important in view 
of the demand for fiili-bodied wines for export.) It is a well-known fact 
that choice wines are much richer in phosphorus than common ones. 

3. They hasten the maturity of the fruit. 

4. They regulate fermentation, thus enabling a better and sounder wine 
to be produced. 

5. They cause the wood of the vine to be more robust, and to ripen 
l^etter and earlier, thus supplying better pruning wood as a start for the fol¬ 
lowing season. 

6. They render the vine very much more resistant to fungus diseases, 
It is now recognised that the excessive use of nitrogenous manures is one of 
the prime causes of the prevalence of fungus diseases, the increased gravity 
of which corresponds with the great increase in the use of nitrogenous 
manures already referred to. The vine is freer from all diseases in soils 
well supplied with phosphates. 

He explains the necessity for supplying more phosphoric acid than the 
vine wants, by the fact that it greedily absorbs nitrogen and lime, takes up 
potash readily, but phosphoric acid and magnesia only with difficulty. He 
prefers manuring little and often, and thinks it better to apply complete 
manure each year, instead of large, quantities of other manures at longer 
intervals. 
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He concludes a most interesting article by stating that—“ In the com¬ 
position of manures, the phosphoric acid element should be at least the 
double of the nitrogenous element, irrespective of the quantity of nitrogen 
adopted as the basis for the manure, and this for a physiological reason, 
viz., that the nitrogenous substances formed during the vegetation of the 
plant, contain a certain proportion of phosphorus which vegetables are 
unable to absorb unless it be supplied to them in abundance, and in an 
assimilable form.” 

The remarkable similarity of the opinion, above expressed, with what 
has been taught by the wheat-manuring experiments, conducted by our 
Agricultural Department, is very striking. 

Use of Lime. 

This substance is indispensable in soils where it is naturally deficient. 
The vine removes large quantities of it—more than twice as much as it does 
of potash. It also has a beneficial action on organic substances, and on 
the phosphates of lime and alumina, which it renders more readily assimil¬ 
able. It can l^st be applied as lime, and not in the form of carbonate, 
its action in the former case being more rapid and energetic. Though its 
use can be overdone, in quantities under 8 cwt. to the acre there is nothing 
to fear (Chanzit). 


Formulas of Vine Manures. 

I have hitherto limited myself to generalities. Before concluding, I 
must give you some definite figures, as to the quantities of each manure 
required to make up a complete vine manure in France. I quote from 
B. Chanzit, He supposes three cases—soils rich in lime, deficient in lime, 
and very sandy soils. 

Limestone Soils. 

Nitrate of .soda, 3 cwt.; superphosphate (14 to 16 per cent water 
soluble), 3 cwt.; sulphate of potash (50 per cent, of potash), i cwt.; sul¬ 
phate of iron, 3 cwt. per acre. 

Soils Deficient in Lime. 

Nitrate of soda, 3 cwt.; basic slag or Thomas Phosphate, 5 cwt.; sul¬ 
phate of potash, 896 lbs. ^ gypsum, 5 cwt, per acre. 

Very Sa 7 idy Soils. 

Oil cake (6 to 7 per cent, nitrogen), 9I cwt.; superphosphate of lime, 
21 cwt.; sulphate of potash, 896 lbs. per acre. 

These are very heavy quantities, and the cost would be considerable. 
Probably far more than it will ever pay us to spend on the manuring of our 
vineyards. I mention them chiefly in order to give you some idea of how 
they feed the heavy-bearing vineyards of the south of France, and you 
will agree with me that it is indeed intense culture. 

XI.—THE AGEICULTUBAL OUTLOOK. 

By T. Cherry, M.D., M.S., Director of Agriculture. 

While the outlook for the coming season is undoubtedly^good all-over 
Victoria, there are a number of points which must be^ kept in view, if we 
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wish to know the direction in which agricultural affairs are drifting. A 
comparison of the figures just to hand from the Government Statist, with 
the returns of the census of 1901, shows that the number of live stock carried 
on Victorian farms is decreasing in all directions, with the exception of the 
dairy cows. These now- number 620,000, being an increase of 20 per cent, 
in the 1901 figures, but on the other hand sheep and horses have each 
diminished by 6 per cent., and pigs have fallen off by 20 per cent. Now 
the stock-carrying capacity of a farm is the chief factor that determines 
alike its value in the market and the revenue that can be obtained from it 
from year to year. The incidence of swine,fever, and the export of horses 
to South Africa and of sheep to New South Wales, since the drought, may 
account for some of the failing off, but it is very unsatisfactory to find that 
the settled portions of Victoria were being turned to so little account. 
Prices have been remunerative; and, while the surplus has been profitably 
disposed of, no effort has been made to permanently increase the stock¬ 
carrying capacity of Victoria. For it is not cultivation that has taken the 
place of live stock. On the other hand, 1905 shows a great falling off in 
land under cultivation, for every crop except wheat. In wheat there is an 
increase of 300,000 acres, but in oats, barley, potatoes, and onions, there 
is a falling off of 340,000 acres, as compared with 1904. That is, for these 
crops one acre out of every four has gone out of cultivation. It may be 
said that at present prices hay, oats, and potatoes will not pay, but what 
I want to impress on everv’ farmer in Victoria is that, under present condi¬ 
tions, it will not do to depend on grazing off the natural grasses. If we are 
to make progress, and to keep in the front of the Australian States, it is 
absolutely necessary that crops should be grown, to make up the deficiency 
in th^e pastures in summer and winter, so that the stock-carrying capacity of 
every farm shall be steadily increased. To show what can be done in this 
way, we have only to turn to America. Take the two States of Illinois 
and Iowa, which are separated by the Mississippi, and lie in the same lati¬ 
tude as Tasmania. Their combined area is only one-fifth larger than 
Victoria. Yet the following table shows the great difference in the live 
stock carried. 

Victoria. Illinois and Iowa. 


Horses and mules 

Cattle 

Sheep 

Swine 


376,000 ... 2,430,000 

1,520,000 ... 7,500,000 

10,000,000 ... 1,700,000 

315,000 ... 11,000,000 


Now% bow is this done? The answer is simply that, in addition to all 
our ordinar}" crops, these two States grow over 16 million acres of maize 
every year. They are the greatest maize States in the world, and in 
consequence they were also in the lead as to live stock. In Victoria 
(reckoning 10 sheep to be equal to one head cf cattle, or horse), our live 
stock on the settled portion of the State is equal to one sheep to the acre, or 
to one head of cattle to 10 acres. In Iowa, at the same rate, the figures are 
2 1 sheep to one acre, or one head of cattle to four acres. Now, wdiat can 
be done by cultivation to make up this lee’way ? Taking Victoria as a whole, 
there are two crops that should be exploited for all they are worth. These 
are maize and lucerne. 

Maize wdll grow to perfection throughout Gippsland, in the valleys of 
the Central and North-Eastern Districts, and throughout the State, wherever 
irrigation is available. In the U.S.A. the area under maize is equal 
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to the whole extent of Yictoria, and half as much n^oie. Their average 
yield per acre is 25 bushels, and 10 million acres are grown every year 
which are not expected to produce more than 15 bushels to the acre, and 
sometimes reach only 10. Yet the Yankee farmer keeps on growing maize, 
because he knows the value of the crop. In Gippsland the 20,000 acres 
under maize average 66 bushels to the acre, and individual yields often 
reach more than 100 bushels. As a food for ail kinds of live stock, maize 
is unrivalled. Every part of the crop and stalk can be utilized, and, if 
thought desirable, the whole plant can be turned into ensilage before it 
is fully ripe. 

Lucerne will grow all over Victoria, except in seme of tlie driest dis¬ 
tricts. Wherever established, its roots go down so deep that it is one of 
the best drought-resisting plants known. If treated properly, it goes on 
growing from year to year, ever increasing in luxuriance and value. In 
districts where the value of lucerne is fullv appreciated, cattle and sheep 
are never allowed to graze the crop. It is cut either for green fodder or 
for hay, and lucerne hay is worth its owm weight of wheaten bran. As the 
crop is not cut until it is 2 or 3 feet high, and the plants are out in full 
bloom, it follows that this method of treatment insures much more vigorous 
root action than when continuous grazing keeps the shoots nipped off short. 
During the dry weather the evil effects of grazing are intensified, owing 
to the fact that the live stock devote the wdiole of their attention to 
any .'.ttle scrap of green that can be found about the crown of the 
plant. Under such circumstances one can easily understand that the 
roots refuse to penetrate so deep as when the plant is allowed to attain full 
maturity at regular intervals. Grazing practically destroys all chance of 
securing a permanent crop, because by preventing the plant from forming 
vigorous leaves and branches, it prevents the roots from developing also. 
With irrigation six or more cuts can be obtained in summer, but without 
irrigation experience in the Goulburn and Loddon Plains shows that it is 
vastly superior to any other known variety of perennial plant. In very 
hot dry districts, and in parts where there is too much salt in the soil, the 
t)est substitute for lucerne is the creeping saltbush, or some other variety 
of saltbushes. 


Xn.—HOW TO INCREASE AND IMPROVE 
OUR DAIRY PRODUCTS. 

By /. G. McMillan, N.D.D., Insirucior in Cheese-making. 

Starting right from the fountain head, the first point I will touch upon 
will be cleanliness, the inexorable necessity of which I cannot too strongly 
emphasize. You will, no doubt, recollect Harry^ Lawson's description in 
While the Billy Boils^ of an old-time Australian daiiv, wdth its dila¬ 
pidated buildings and broken down fences. The milk strainer was made 
of muslin, in which were innumerable large holes. Then, with mimitable 
humour, the mvsteries of the farm are also described, the skimming of the 
milk, and the rubbing of the sides of the dish with the finger to get off 
every particle of cream. The daiiy'maid, too, cleanses her finger of the 
adhering moisture by putting it into her mouth, process repeated as many 
times as there were dishes of milk to skim. It is probable that the'clever 
wit of a man like Lawson would do more to call the attention of those 
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engaged in the dairying industry to the necessity of placing everything 
on a cleanly, progressive, and advanced basis than all the writings of the 
authorities of the trade. It may be thought superfluous to dilate upon the 
importance of cleanliness, as it has been so frequently and so prominently 
insisted upon by scientific educators, and leading nienibers of the medical 
profession. Nevertheless, either through ignorance or gross negligence, a 
great many of our milk suppliers relegate this vital factor of success to 
a secondary position. On the other hand, of course, there are dairies 
which it is a pleasure to visit—everything that the milk touches being- 
kept in a most perfect condition—where even if a drop of water be spilt, 
the whole floor is washed down almost immediately. Not only are the 
utensils void of all offence, but the people themselves are arrayed in 
spotless apparel- A co-operative factory ought especially to be an object 
lesson to its suppliers in regard to cleanliness in every detail. For in¬ 
stance, if sour skim milk, or whey, is taken back to the farm from which 
the milk has been delivered, how is it possible for a dairyman to keep 
his milk supply good? What encouragement is there for the supplier to 
be cleanly, when he knows that his milk is liable to be contaminated 
and ruined during the manufacture of its products? But in most cases 
the milk becomes contaminated laefore it reaches the farm. Any one 
who may doubt this statement should go on to the milk-receiving platform 
of a factory, and take a look at the milk cans when they are emptied. 
Every progressive dairyman should see that his fellow dairymen are paying 
the same attention to the care of their milk supply as he is. It is very 
seldom that the dairyman ever thinks that his fellow suppliers are, to a 
great extent, to blame for the bad quality of our dairy products. Do 
we ever hear an outcry against the dirty milk suppliers? No, as there 
is the possibility of a wordy conflict between them and the manager, to 
the infinite amusement of the other suppliers, they are, in many cases, 
looked up to as heroes. We hear much about swindling agents, and a 
great outcry against them, but I consider that the careless milk supplier is 
as great a swindler as any agent; in fact, he commits both commercial 
murder and suicide. The milk he sends out causes the product to go 
bad, and therefore a low price for the whole of the factory’s output' is 
obtained. A dirty milk supplier ought to be boycotted by his fellow-- 
dair}’men, who should combine together and aid the factory manager to 
reject dirty, or tainted milk at all times. If this rule, which unfortunately 
is more honoured in the breach than in the observance, wmre enforced, we 
would hear less of deterioration in the quality of our dairy produce. 


How tlie Dairyman can make ImproTements. 

First of all, he should see that he has the proper kind, of cows, and 
that his animals lack nothing in the W’ay of comfort as far as it is within 
his power to provide it. He should pay as much attention to his animals 
as he would to one of his children, and under no circumstances should 
milk from a sick cow be mixed with the good milk sent to the factory. The 
animals should be driven carefully, -as rough driving is the cause of a 
large proportion of the abortion that occurs in our dairy herds. 
Another important thing isfo wmtch the water supply. ,, Don’t allow,your 
COWS;to,wade in the water they drink Clean the troughs out,occa,sionally 
water, is 'the cause of many troubles in the dairy. 
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Feeding. 

Feeding is a matter that deserves more consideration than it has 
received in the past. It is pleasing, however, to ,see that dairvmen are 
opening their eyes to the necessity of supplying feed for the wdnter. It 
seems to be the idea of many dairymen that almost anything that has the 
appearance and shape of fodder is good enough for a cow. This is a 
great mistake. When a dairyman intends sowing seed for fodder pur¬ 
poses, he should ask himself. What can I grow that will increase the vield 
without tainting or injuring my milk supply? Plants of the ieguiiiinous 
order are very often liable to taint milk, as also are cabbage, mangolds, 
and rape. It is best to give lucerne in the form of hay chaff. I notice 
in this country that the mangolds are simply pulled out of the ground and 
given straight to the cows—a procedure which is very liable to taint the 
milk and harm the cows. Some attention should also be paid to the 
pastures, so that they are free from rank herbage, weeds, and scrub, as 
far as may be practicable. Some of the best feed plants are maize, 
sorghum, Japanese millet, prairie grass, and oats in the green state. The 
growing of prairie grass especially should be undertaken a great deal more 
than it is, particularly for winter, for I consider that not only is it a milk- 
producer, but no taints whatever arise from its use. There are, however, 
objections raised which follow the growing of this grass, the principal 
one being that it will not stand feeding off. I visited a farm some time 
ago where prairie grass was largely used in conjunction with rye grass. 
It was found in several small paddocks of about 4 to 5 acres, and 
the cows were turned into one until they had cropped it fairly well down, 
and were then transferred to another, so that by the time they got over ail 
these paddocks the first one had again grown, and that was fit for them to 
return to. When done in such a manner, there is no doubt that cows 
can be fed on prairie grass successfully. Carrots and parsnips are excellent 
feed for dairy cattle; cows fed on the former yielding a milk which makes 
a particularly sweet and firm butter. Dairymen often complain of the 
labour involved in hand feeding, but those who do hand feed will realize 
far more profitable returns than those who do not. More attention should 
be paid to the necessity of having suitable buildings and cow yards. 
Wherever possible, stone, brick, or cement should be used, for the floors, at 
any rate. In places where it is not possible to obtain anything else, wood 
has to be used throughout. Whatever is used, the floor should be imper¬ 
vious to water, all the joints being filled with some hard substance. It 
is very important that every milking shed should have a good water supply, 
for unless gravitation water be laid on, it is almost impossible to secure 
satisfactory conditions. The little time spent in washing and drying the 
hands after milking each cow will be well repaid, as teat infections are not 
so liable to be transmitted. from animal to animal—it will, too, lend added 
vigour tO' the muscles of the milkers' wrists. The drying towels should 
be light coloured, ,so that the master of the dairy may be able to see when 
they are dirty. In short, no effort should be spared to keep the milk 
scrupulously clean. It should be cooled as quickly as po^ible, either by 
setting the cans in 'a water trough, or in canvas bags—the latter for prefer 
ence. The best method of all is to run the milk, over a ccmler, as the milk 
not only cools quickly, but is aerated, that is, to say,, the bad, gases are 
roostly expelled. The milk-room' should be used as a da,iry only, and 
not as a storing place for harness, meat, &c. ' It should also be removed 
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from the vicinity of strong smells, and milk from newly-calved cows 
should never be added to other milk until it will stand boiling* Perhaps 
you will think I may have laboured the actual production on the farm, but 
you must admit that the goodness, or the badness, of the quality of the 
subsequent product generally has its origin there. 

How to bring our Produce before the Britisb Public.. 

Very seldom do we find the British consumers of the better class in¬ 
quiring from their grocer for Australian butter, the demand being generally 
for Danish, Irish, or home-made factory. Why is this? Simply 
because the Britisher has never had a chance of testing our choicest Aus¬ 
tralian products, inferior colonial brands only being procurable retail. Our 
good butter is generally bought up by margarine mongers, who often send 
it to Denmark and have it re-packed and sold in England as Danish. It 
is also made up into pound lots, and sold as the best English fresh. The* 
British consumer is “ faddy,so we must do our best to accommodate our¬ 
selves to his peculiarities. I remember well when managing a factory in 
Ireland, getting 4s. and 5s. per cwt. more for our butter when packed m 
casks, because when so put out the retailer could sell it as Danish. Place- 
part of the same butter in a box^ and another portion in the cask on 
the counter of an English retail shop, and ten to one the housewife would 
give id. per Ib. more for the latter, believing it to be Danish, Therefore- 
I think it would pay us better to pack our butter in casks, even though the- 
extra space the cask would occupy might entail a little more cost for- 
freight. They would not be more expensive than boxes, and would hold 
the same quantity. The different tastes of different British markets must 
be studied. London people require a fresh, or slightly salt butter,, 
those of Manchester ask for it fairly salt, whilst in Glasgow it must be- 
quite fresh. In order to convince the British public of its excellence, I' 
would suggest that our representative in London be authorized to distribute- 
samples of Australian butters at the forthcoming London Dairy Show, and* 
at all important shows and exhibitions, and to forward samples by 
post on application. We cannot reach the British housewife otherwise. 
If w^e pro-^dde an article to suit her palate, I am sure that in time we may 
cultivate in the home public the same taste for our butter as they now have 
for that of Denmark. 


A VICTORIAN BUTTER FACTORY. 

By B. Crowe, Superintendent of Exports. 

Crude in design and arrangement, the first butter factories built in- 
Victoria were all wooden frame buildings 60 feet long by 20 feet, with a 
partition 20 feet from the south end, making a butter-working room 20 
feet by 20 feet, the remamder serving as a separating and churning com¬ 
partment. Right round this main structure of 60 feet by 20 feet was 
built a lean-to or skillion, divided at intervals,' so as to make a 'boiler an<f 
;engine room, wash-up room, cool room, box and store room,' office, and 
verandahs. ^ The machinery, when it came, ■ had to be^ fitted into' this' somo- 
"bowf It was not unusual to 'have to take down a wall"tf)'"put'the boifer 
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in, and after it was in position, find that the wall would not go back into 
its original place. The building was altered, and made to fit the plant. 
The proximity of the boiler to the cream and butter in the summer time 
materially assisted the hot winds in bringing about losses and trouble. 
Then a detached room had to be built, and the boiler removed to another 
position. So it was with nearly all the plant—alterations had to be made 
each season, until a point was reached when the size of the different 
machines became known, and the relationship they bore to each other 
recognised. 

Original Model and Evolution, 

In 1891 I visited a neighbouring State to especially inspect a butter 
factory of great repute, which served as the model for our own early fac¬ 
tories. Imagine my disappointment at seeing a building erected in a 
hollow, where drainage wms bad, the structure consisting of unpainted 
hardwood, weatherboarded to a height of five feet, and battened at inter¬ 
vals of six inches apart to the spouting, with old bagging hung inside to 
exclude the light, and admit the dust from the adjoining mads. Refrige¬ 
ration, there was none, and the cool (?) room was minus both window and 
ventilator. The butter made there was good—according to the criterion 
of the times—and had a great name in spite of these handicaps. The 
losses in connexion with the buttermilk, and the condition and quality of 
the butter made in such a locality, warmer than Victoria, can be more 
easily imagined than described. No system was then known for testing 
milk, or ascertaining the extent of the waste, and the milk was bought at 
so much per gallon. 

It has been necessary during recent years to replace buildings which 
had outlived their usefulness. The system of inspecting butter at port of 
shipment, and reporting on its quality, has materially assisted in bringing 
about this result, the latest example of this evolution being the Grasmere 
Butter Factory, and it may not be out of place to recount the steps which 
have led up to its achievement. In September, 1903—the beginning of 
the season before last—the Grasmere butter, which had previously held a 
very high place, was found on arrival at the Government Cool Stores to 
be of unsatisfactory quality. The manager, when promptly informed, 
was at first inclined to discount the report, and reluctantly discarded the 
starter, and prepared a new culture for his cream. As the following con¬ 
signments did not show any improvement in quality, further changes were 
made, but the butter continued to go off, even becoming worse than before. 
The matter had reached an acute stage when the ordinary meeting of direc¬ 
tors was held. They asked the Department to send somebody up to in¬ 
vestigate, a step which would have been taken earlier had we any officer 
available. Unfortunately, both Messrs. Archer and Carroll were away, 
and had appointments that would keep them absent for some three weeks, 
so I went down, and made a general examination of the building, uten¬ 
sils, supplies, starter, condition of cream, and so on. 

Contamination. 

Being dissatisfied with the general condition of the factory, data were 
secured which demonstrated to the directors the necessity for drastic re¬ 
form. The cheese factory was located close beside the butter factory, 
and was in direct communication wnth it. In the butter-churning roomy 
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where the cream was exposed over the cooler, the air was laden with a 
cheesy aroma. Therefore, in this doorw'ay a petrie dish containing steril¬ 
ized nutrient media wms left exposed for ten seconds, whilst another was 
put near ihe cream cooler, where all the cream, after being pasteurized, 
was exposed to the atmosphere of the room; a third w'as placed in the but' 
ter-working room, a fourth in the cool room, which was in a very bad con¬ 
dition, and ill wdiich w'as stored the water for washing the butter; a fifth 
was put in the cream-maturing room, and a sixth kept as the control. On 
incubation, the condition of ail the rooms was found to be very bad in¬ 
deed, and the gelatine in the five instances enumerated rapidly liquefied, 
owing to the growth of very numerous colonies. It was quite impossible 
to estimate the number of colonies growing on each dish. However, a 
comparison of the degrees of contamination in each quarter of the factory 
was easily made. It was definitely shown that a considerable portion of 
the trouble came from the cheese factory, and a continual sowing of the 
cream with fenicillium glaucum was carried on. On removing a portion 
of the floor in the middle of the churning room, the ground underneath 
was discovered to be saturated with the drainage which had leaked through. 
The well was situated in the middle of the factory, and was about 70 feet 
deep. An examination of its sides disclosed a considerable leakage from 
the surface. It was lined with Wannambooi sandstone, and at different 
stages discoloration could be perceived, indicating the ooze of drainage. 
A whey tank, about 30 feet awav. was known to be in a leaky state, and 
samples of the water secured for analysis contained 11,410 organisms per 
cubic centimetre, chiefly of a detrimental character. Good water should 
not contain more than one or two hundred per cubic centimetre. 

Eemedial Eecommeiidatioiis. 

Instructions were given to permanently close up the communication 
between the cheese and butter factories, to discontinue pasteurization (as 
it was impossible, on account of the unsatisfactory condition of the factory, 
to successfully pasteurize or maintain the cultures in a pure condition for 
any length of time), to hasten the ripening and churning'of the cream by 
regulation of temperatures, and to make butter independently from each 
creamery and the factory, so as to locate the principal sources of contami¬ 
nation. Owing to the export season being in full swing, and the conse¬ 
quent pressure of work at the Cool Stores, my stay was but for a few 
hours. Some days afterwards Mr. Carroll was able to go to the factory 
and assist in giving the place a thorough overhauling. The first thing 
done was to scrub down every room with boiling soda water, after which 
the whole place was sprayed with formalin solution, both on top of the 
roofs and the ceilings, which were in a decayed condition, the toards in 
places having broken away from the joists. In this manner the factory 
was^ pro^rly cleaned and disinfected. _The butter made there showed a 
distinct improvement, and by persevering for a few days it was brought 
back to its original good standard of quality. The water for rinsing the 
cream utensils was sterilized, and the butter washed with rain water from 
,a neighbouring farm. The mse of milk cans for returning the whey to 
the. farms was discontinued, and the condition of every milk .can brought 
up to the mark. Considerable tact was necessary with'some of the sup- 
^pliers, but Mr. Carroll was quite equal to the 'occasion. Those at fault 
'expressed their surprise at finding certain of their cans in such a bad state. 
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A subsequent examination of the well water showed it to contain about 
i7jOoo organisms per cubic centimetre. A Salvator sterilizer was installed^ 
which heated the water to a temperature of 240 degrees Fahr. without 
ebullition, and delivered it only a few degrees higher than its original tem¬ 
perature. After a fortnight, however, further trouble was encountered 
with this apparatus, the wmter ceasing to flow. On opening it was found 
to be choked up wdth sediment. An analysis of the water disclosed the 
presence of a percentage of lime and magnesia. A number of experiments 
were made in order to overcome this difficulty, and it was discovered that 
a much lower temperature destroyed the organisms present in this par¬ 
ticular case, and avoided the coating of the appliance. Some water 
heated to a temperature of 175 degrees was found to be sterile, and 
the question arose as to the advisability or even necessity of raising the 
temperature above this point. It was also thought that a much cheaper 
apparatus might be employed. A combination, consisting of a milk pas¬ 
teurizer and two circular tandem coolers, was tried, the water travelling 
through the coolers to the pasteurizer, exchanging its heat with that coming 
from the apparatus. This method, howmver, wms inefficient, and the Salva¬ 
tor wars reverted to. 

Although the cj[uaiity of butter was improved, and maintained its im¬ 
provement, it had been clearly demonstrated that the building could no 
longer be of profitable service, and that to go on making butter in it would 
require extraordinary precautions, the liability to loss being ever present. 
At the annual meeting of shareholders the matter wms placed before them 
by the Chairman of Directors, and although the building of a new butter 
factory was mentioned in the notice-paper, and many came to oppose the 
proposal, he had no difficulty in convincing them, with my reports, of the 
necessity of vacating the old building, and providing one of an up-to-date 
character. It was decided with but one dissentient, out of over 100 pre¬ 
sent, to rebuild on such modern lines as to obviate the possibility of a re¬ 
currence of the evils encountered in the past. 

Description of New Factory. 

A prize was offered by the directors for the best design, and Messrs. 
Crawley and Knight, architects, of Warmambool and Camperdown, 
proved the successful competitors. From the illustrations it will be seen 
that the new factory is a fine substantial stone building. The foundations 
of wails and floors are of cement concrete, and the superstructure is of 
Warmambool sandstone, rendered in cement outside. The walls of churn¬ 
ing, maturing, butter, and cool rooms are hollow. The floors are tiled 
throughout, with the exception of the office, testing room, and box room, 
and the walls are also tiled to a height of 12 feet throughout, excepting 
the rooms mentioned. The ceilings of separator and churn rooms are of 
Wunderlich steel. The building comprises the following rooms:—Engine 
and boiler room (detached from main building), separator room, churn 
room, butter-working room, two cool rooms, maturing room, preservative 
room, salt room, box room, wash-up room, cream room, bathroom, office, 
testing room, and a culture room. The grouping of the rooms is so 
arranged as to reduce the work of supervision to a minimum. The separa¬ 
tor room is 50 feet long by 24 wide, and has provision for eight separators. 
The churn room is 38' feet by 23 feet, with provision for four churns. 
The churn posts are specially designed cast-iron columns, which carry the 
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floor of the maturing room above. The butter room is 30 feet by 23 ^feet, 
with a packing table the full width of room, on to the end of which a 
shoot delivers the empty boxes from box room. A shoot to cool room is 
provided at the opposite end of the table for passing packed boxes through. 
The cool room shoots have sliding sashes inside and out with rubber 
iambs, and eccentric bar adjustments; the cool doors are trebly double 
lined with insulated paper between, and have rubber jambs with screw 
adjustment fastenings. The wash-up room is 20 feet by 16 feet, with 
capacious slate ivash troughs. There is a double milk receiving stage in 
front of building, and a supplementary one at the side for receiving the 
cream from the creameries. The skim milk platform and tanks are placed 
very conveniently on the return to the road from the receiving stage, and 
are under the eye of employes working the hoists. The building through¬ 
out is well lighted and ventilated, some of the ventilators being specially 
designed with rubber and thumb screw adjustments. The drainage of the 
factory is all above ground, the internal drainage being discharged by 
vitrified tile gutters, delivering into pitched channel, laid in cement out¬ 
side, A septic tank is now in course of construction for dealing with the 
sewage. Between the engine room and the main building there is an 
asphalt passage ii feet wide, over which there is a tank stand having 
storage for 12,000 gallons of water. The main shafting runs the whole 
length of the building, and there are small countershafts for working hoists 
and pumping skim milk. 


The Objective. 

From the foregoing description it will be seen that the chief features 
of the new premises are cleanliness, imperviousness, drainage, lighting, 
ventilation, and an appearance intended to exercise a commanding influence 
on both employes and suppliers. The controlling of temperatures is also 
fully provided for. The adage Cleanliness is next to Godliness,” and 
its importance in connexion with all details dairy wards are fully recognised. 

Standing out boldly on a hill the structure serves as a beacon light to 
the beautiful valley of Grasmere, which it commands. The employe can¬ 
not withstand the influence of snow white, spotless walls, floors and ceil¬ 
ings ; his habits and dress must naturally conform to his surroundings; and 
the same impression will be daily carried away by every supplier to ibis 
own home and dairy. There is, too, a mercenary "motive which has been 
constantly kept in view by the directors. Some 300 tons of butter are made 
yearly, and by creating the conditions necessary to raise the quality of the 
butter by even Jd. per lb., the increased outlay becomes insignificant, and 
is an expenditure which will only require a short period to recoup itself. 
Then the dairy farmers will possess an asset that will outlast them all. 


THE ORCHARD. 

'By 'James Lang^ Hat court. 

v'' ;Priiiiog and planting''operations shpuld/now be concluded, and a start 
with the .ploughing of, the. orchard. Although the winter has been 
'TOpsnally.vdamp ■md moist,'with ,an abno'rmal num&r.of wet days, no ex- 
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cessive quantity of rain has failen, and the ground is now in splendid con¬ 
dition for working. As the days are drawing out, and drying winds are 
being experienced, moisture will soon evaporate from the soil, and it is 
therefore necessary, especially in the early districts, that ploughing should 
be started as soon as possible in order to finish it in good time. 

Where it is intended to apply fertilizers to the orchard, it should be 
•done before ploughing. Some of the special orchard manures now upon 
the market should be used. These manures contain all the necessary in¬ 
gredients for the production of fruit, and form a complete manure. In the 
July number of the Journal tables are given of the value of manures of¬ 
fered for sale by different firms. These are of great assistance to the pur¬ 
chaser, enabling him to get full value for his money. 

Old trees may now be headed back and regrafted with varieties more 
suitable to market requirements. Great consideration should be given to 
those varieties that do well in the different districts, and are suitable for 
export. Growers now will have to depend more and more every year on 
the export to oversea markets if the industry is to be placed on a profitable 
basis, and they should, therefore, study those export varieties that succeed 
well in their orchard, and gradually clear out the varieties that have become 
unprofitable. By this means they will in time put their orchard on a better 
commercial basis than they have hitherto done. The method of grafting 
illustrated in last month^s Joimial is very suitable for grafting large 
stocks, and I would strongly recommend its adoption. It is also a good 
plan to rub the top of the stock with paint or tar to exclude the wet. If 
this is not done the surface of the stock soon commences to decay, and 
gradually the whole of the stock rots away* 

Should moist weather continue the scab on apple and pear trees is likely 
to cause a deal of trouble in those districts where it has been prevalent. 
Spraying with the Bordeaux mixture will have to be resorted to as early 
as possible. Apricots that are attacked with shot-hole fungus should also 
be sprayed when the buds are bursting into leaf. Peach trees also will 
require attention for the Aphis, and should curl in the leaf make its ap¬ 
pearance spray at once. 

During the early part of the month Citrus fruits may still be planted 
with success provided the precautions given in last month^s notes are car¬ 
ried out. 


GARDEN NOTES. 

By /. Cronin^ Insfecior YegeiaUon Diseases Acts. 

Flower Garden. 

Seasonable work will include the planting-out in their flowering quarters 
of plants propagated from seeds, cuttings, or divisions, bulbs and corms of 
summer blooming subjects, as Gladiolus, Amaryllis, &c., and towards 
end of the month sowing seeds of annuals that would be killed by frost 
if sown earlier. 

Careful observation will be necessan^ to keep the young tender growthf 
of the various plants free from attack by insects or fungi, and from such 
enemies as slugs and snails. An occasional ** dusting ” of quick lime, 
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lime newly slaked, to spots where slugs and snails are known to shelter, 
iii tend to keep these pests in check. Aphis and mildew on roses and 
other plants must be promptly attacked, and persevered with i£ necessary, 
or the results from the plants will be disappointing the whole season 

through. 

The Dutch hoe should be kept going on the beds and borders, pri¬ 
marily to keep weeds in check, and also to prevent the baking of the surface 
and to allow air and moisture to penetrate to the roots. 

Plants that have been pruned severely during the winter wdli usually 
develop buds so situated that the resulting growths are sure to crowd and 
exhaust the shoots that the pruner had aimed to specially encourage. Such 
buds should be removed as soon as they appear, and any abnormally 
strong shoots that would tend to destroy the symmetry of the specimen 
should also be either removed or pinched,’’ except where required for 
exhibition. 

Carnations will need some attention at this period, if the best possible 
results are desired, from a decorative point of view. Where an excessive 
number of shoots are present on old plants, these should be thinned out, 
leaving about six well placed leaders; also remove some of the weakly 
^Materals,” or side growths on the selected shoots, retaining those that are 
strongest and occur nearest to the base of the plants. The plants should 
be staked or supported, as being of a brfttle nature they are likely to 
suffer from the effect of wind. The best method is to make a circle of 
wire netting, about 18 inches or 2 feet in height, and of sufficient diameter 
to enable the whole of the plant to be trained within it. A stake should 
be threaded ’ ’ through the ends of the netting to make the circle, and 
another at the opposite side, and each stake securely fixed in the soil. This 
is the best means of support for the flower shoots, and is also a barrier 
against rabbits, which, if present, -will attack carnations in preference to 
any other plant. An occasioned watering wdth liquid manure made from 
guano or some such manure and soot, will benefit the plants greatly, add¬ 
ing to the size and number of the blooms. Soot is a valuable material 
tc a carnation grower, as, in addition to its value as a manure, it keeps 
mealy bug and other insects from attacking the plants. A new variety, 
largely exhibited in ^lelbourne last season by a Geelong groover, is of 
exceptional merit. It is a tree carnation, named “Miss Jessie Moodie,” 
and in colour is white, heavily margined with carmine. 

The Bouvardia is one of the most useful dwmrf plants for border 
decoration or for cutting, blooming freely during summer and autumn. 
The original types (natives of Central America), of which B. leiantka^ sflen- 
dmsy and iripIiyUa are still found in many gardens w^ere almost all red 
flowered. But garden hybrids have been produced, much superior to those 
in form and size, and varied in colour. They are specially suitable for , 
small gardens, but should not be planted close to large shrubs or trees. 
A loamy soil suits them well, and with a fair supply of water during dry 
hot weather they are sure to give satisfaction. The plants will be cut 
back by frost in wdnter unless sheltered, But will break away into growth 
'again in the spring. Desirable kinds are B. Humboldtii corymbifiora and 
Beauty of Brisbane, white; President Cleveland, scarlet; Bockii and Priory 
Beauty, pink. These are single-io-wered varieties. Of the double- 
'..yllowered, Alfred Heuner, white; Pr^ident Garfield, pink; Hogarthi fl. pi., 
Luteola plena, yellow, are the best 
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Cannas have been greatly improved during the last few years, and are 
most effective in mixed borders, their tall massive foliage of varying tints 
of green and metallic red affording a pleasing contrast to the surrounding 
shrubs and plants. They require a well enriched soil, with, if possible, 
a warm but sheltered aspect, and plenty of water in summer. There are 
two types in the lately introduced varieties, one specially tail in growth, 
with large flowers, is styled the orchid-flowering j another, of dwarf and 
more floriferous habit, the Giadioli-flow^ering. Among the best are— 
Alemannia,’’ “ Sue\da,’’ “ Pandora,” “ La Prance,” “ Italia,"' “ Koidiigen 
Charlotte,” Emilie Lorenz,”' and “Alice Guilfoyle.”' 

Chrysanthemums, for border decoration, may be planted from now till 
the end of October, but if large clumps are desired early planting is advis¬ 
able. A number of varieties that are very fine when grown for exhibition are 
indifferent for decorative purposes. Suitable varieties are—“Lilian B. 
Bird,” Nellie Pockett,"’ W. H. Lincoln,” ^' Convention."" “ G. W. Childs.” 
“Lady Roberts,"" “ Mermaid,""Wni. Tricker,"" “Mrs. H. Cannell,"" 
“Western King."" and “Goldmine."" These are all Japanese varieties, 
varying in colour, form, and period of blooming. 

Kitclien Gardeia. 

The hoe should be kept going freely, especially where stable manure 
is the principal fertilising agent. 

Seeds of various vegetables required should be sown, and - planting 
cut from previous sowings attended to if the plants are sufficiently deve¬ 
loped. Thinning and weeding of carrots, parsnips, onions and other 
growing crops is necessary, and no effort should be spared that wdll pro¬ 
duce the rapid free growth so necessary for the production of crisp, 
succulent vegetables. Seeds of tomatoes, marrows (bush and running), 
melons, and kindred plants, may be sown at the end of the month, or, if 
raised in heat, planted out in warm positions, and sheltered from frost. 1 n 
the earlier districts potatoes should be planted, and seed of French beans 
may be sown at end of month. Late varieties of peas may be sown for 
summer use. In preparing land for peas, manures containing potash or 
phosphoric acid should be used, but the addition of nitrogenous manures 
would be a needless expense. 


HINTS ON SPAYING COWS. 

By D, Wilson, 

(Beprinted in response to numerous refjnests.) 

When cattle are selected for spaying, care should be taken that they 
are in a fit condition for the operation. I have no doubt that in the past 
years, and especially since the dairying industry started in Victoria, a 
large percentage of the losses in spaying cattle could have been avoided, 
had sufficient care been taken in the selection and preparation of the 
animals before being spayed, cleanliness, and the use of a good antiseptic 
while operating, and reasonable care of the animals for a few days after¬ 
wards. 

The following points for the preparation, care, and selection of 
animals that are in a proper condition for spaying, and bow to avoid 
those that are not safe or profitable to operate on, will be of value, and 
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if followed O'Utj will help to lead to that general success which is de¬ 
sirable:— 

1. Cattle that have been driven by road, or trucked on ^railways 

any distance, should have at least a week’s spell in a fair 
paddock, to ailow them to freshen up before being operated 
on. Avoid ail unnecessary driving of cattle, either im¬ 
mediately before or after being operated on. Keep the 
cattle in the yard all night (or from fifteen to sixteen hours) 
without food, so that they will be free from food when 
operated on. As each beast is spayed, turn it out at once 
into a handy paddock where there are feed and good watering 
places 3 avoid paddocks on the side of steep hills, and boggy 
watering places, for a few days. The best weather for 
operating is when it is mild or warm ; keen winds and cold 
rains should be avoided if possible. If the cattle are qniet, 
always work under the cover of a shed, so that the wind will 
not be blowing towards the incision while operating. Pay 
strict attention to cleanliness, and use- a good antiseptic for 
washing the hands and arms, also wash the skin of the 
animal after the hair is clipped off, where the incision is to 
be made, with the antiseptic solution. When the operation 
is completed, and the incision stitched up, tie on to the 
bottom and top stitches two pieces of calico, so as to cover 
the incision; dress well with a anixture of Stockholm tar 
and boiled linseed oil in equal parts i this will keep the cold 
air from striking on the incision till it heals. 

2. If cows in milk are the subjects, care must be taken that they 

have been calved fully six weeks, for it takes (on an average) 
that time, after calving, for the uterus and appendages to 
shrink to their normal condition, and thus make it safe for 
operating without danger of inflammation. 

3. Cows in season should not be operated on until the heat and 

excitement pass off. 

4. Heifers in calf should not be spayed, because it is hard for 

them to slip their calf, on account of their bearing not being 
softened bv nature; they will do no good for some con¬ 
siderable time afterwards. 

5. If, in the flush of your fattening season, a heifer or cow is 

three parts fat, and you know that she is not in calf, do 
not spay, as she will fatten without risk, especially if you 
do not want to hold her on for any time. 

€. The cattle that do best when spayed are those that are operated 
on while in store condition; they will come on quickly, 
fatten well, and get solid. 

7. Cows in calf can be spayed, if in the early stages, under four 
months gone, they usually slip the calf within three days; 
that does not hinder their condition to any extent. If for¬ 
ward in calf, a number of them will carry their calf and^ 
rear it as^usual; when it is sold as a vealer, the cow will 
fatten^ rapidly afterwards. 

^ '8. Cow'S' with calves at foot six weeks old or 'over, aore very safe to 
' spay, and do m-ell. Do not wean the calf for,at"'least ten 
rV , days after the'COW is spayed;: ' ■ • 
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9. If heifers are intended for fattening, the most profitable age to 

operate is when about twelve months^ old or under; the 
risk is nil, they will grow like a steer, mature early, and 
do well on rough country, until wanted for the fattening 
paddocks. 

10. Aged dairy cows intended for milking on for a time, should be 

spayed when in the full flush of milk, six weeks after 
calving; they will get in better condition while milking, and 
when dried off, fatten rapidly. 

11. Culled or unprofitable dairy cows should be spayed six weeks 

after calving, and dried off at once for fattening. 


SCIENCE NOTES FROM ABROAD. 

The Influence of the Feed on the Composition of 

Butter. 

By Dr. B. Sjollema. 

(V. Internationaler Kongress fiir angewandte Chemie, Bd. III., S. 825— 
translated from Biedermanns Centralblatt fiir Agrikultuichemie 
1905, Vol. 6, p. 406,) 

According to examinations conducted by the author, butter in several 
provinces of Holland shows an abnormal chemical composition during 
several months of the year, inasmuch as, without in any wmy influencing the 
quality of the butter, the butter contains less volatile fatty acids than is 
expected for a normal butter—^thus too low a Reichert-Meissl-Wollny num¬ 
ber* is obtained, and too high a refractometer reading—results which in 
general correspond to those obtained in the analysis of mixtures of normal 
butter with margarine. 

In order to ascertain the reasons for this abnormality a large number 
of examinations have been made, in which the object was to ascertain— 

1. The influence of the feed. 

2. The influence of external conditions of life, for instance pas¬ 

turing in cold and wet w^eather in autumn. 

Further investigations as to the influence of the lactation period were 
needless, since, as is well known, at the end of the lactation period there 
are less volatile fatty acids in the butter fat than at the beginning. In re* 
ference to the external conditions of life, the general opinion in Holland, 
without, however, any direct experiments, is that the unfavorable weather 
conditions, to which the cows are exposed in autumn while continually on 
the pastures, are the chief causes of the abnormal composition of hotter. 
But according to examinations made up to the present it is certain that if 
the cows in the autumn are driven into the stalls earlier, this defect can¬ 
not be removed unless at the same time other changes occur. To this is 
added that the butter frequently gives too low results, in the mcwth of 
August. Positive results were also,not obtained by adding more nutritive 
fodder to the pasture grasses. On the contrary oil-cake given with the fod- 
'der even lowered the R.M.W. value. 'Notwithstanding this the composi¬ 
tion of the food seems to exercise an important influence” on' the contents of 

* For tile meaning: of tMs number (R.M.W. value) see article on “Tbe Betectioij f Margarine in 
Blitter ” in the August number of the Journal. 
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\'olatile fatty acids, and especially the leaves of turnips have a very great 
influence. In feeding with these the R.M.W. value was raised from 18*25 
to 26*2. 

It was important to knorv to which ingredient of the leaves, or whether 
to the leaves themselves, or to the heads of turnips this action was due. 
'Fhis question was investigated, and the results obtained made it appear 
probable that the favorable action is due tjo the heads. Since it must be 
regarded as certain that sugar has the effect of increasing the content of 
volatile fatty acids, it also seems that the sugar was the constituent of the- 
leaves and ro.ots which had this favorable influence. On the other hand, 
it is not improbable that the easily assimilable carlphydrates in general 
possess such an action. On this assumption it cannot seem remarkable that 
in the late autumn when the grass is no longer growing the R.M.W. values 
are so low, for the grass then contains only very few easily assimilable 
carbohydrates. While, according to the investigations of the author, grass, 
and also hay contains under ordinary conditions three to four times a's 
much carbohydrate as albuminoids in the.late autumn it was found in a 
carefully taken sample that there were only about twice as much carbohy¬ 
drates as albuminoicis. 

In practice it is important to ascertain whether a sufficient rise cx)uld be 
obtained in the late autumn by means of molasses and mangels. In refer¬ 
ence to the effect of molasses as an addition to the fodder during the pas¬ 
turing a favorable action was certainly observed, but it was not marked 
enough. Thus for practical purposes molasses cannot be used, the reason 
being that in the form of molasses a sufficient quantity of sugar cannot be ■ 
given. On the other hand, according to results already obtained, the ad¬ 
dition of mangels or leaves of turnips can be rvel! recommended to increase- 
the volatile fatty acids in the butter. 

It is interesting to And an explanation for this favorable action of the 
sugar. It seems probable to the author that the fermentation which takes 
place in the paunch of ruminants may play an important part. The author 
tried to ascertain whether, as a matter of fact, the fermenfation in the 
paunch could have been the cause of the sugar action mentioned, or whether 
it is the cause of the presence of volatile fatty acids in butter. On tlae 
basis of these examinations the author has arrived at the hypothesis that 
the volatile fatty acids of butter fat are produced not by the cow direct, 
but at least to the greatest extent by the butyric acid ferments in the paunch,, 
and especially from easily assimilable carbohydrates. 

■Value of Silage. 

The best milk produced in the United States, as well as the milk pro¬ 
duced at the greatest net profit, is milk produced from silage. The cows 
producing this milk are of course not fed exclusively on silage, but it is^- 
because of the cheapness of silage and of the intrinsic value of silage as 
a feed that such milk can be produced and produced so cheaply. 

In the corn belt where cattle are finished for market, and men of long 
experience make a business, or a profession, of producing beef, they find 
that better beef as well as more rapid gains are obtained by feeding silage. 
;Tbe steers are fattened on silage, but silage is a very important supple- 
; ment to the fattening ration. Sheep are found to utilize silage to good' 
advantage, ,many feeders make silage more than half the winter rationr 
v'.vfbr their sheep. Hogs and horses are also fed silage to advantage. , 
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Because of such facts as these, which are becoming more and more ap¬ 
parent, the interest in silage and silos is growing rapidly among farmers 
who appreciate the necessity of a cheaper ration as W'ell as the importance 
of a succulent food. Silage is coming to be regarded as an indispensable 
adjunct to successful l^immg.—University of Wisconsin Agrictdiiiral Ex- 
feriment Station, Bulletin 125. (April, /poy.) 

Every year the value of ensilage as a food increases in our opinion. 
The waste of the green feed in filling a silo, and again in feeding it out, 
is much less than the loss from handling brittle hay. We have often 
wished for a simple way to estimate how far the loss in handling lucerne 
hay would go towards paying for the extra hauling of it when put in the 
silo green. The silo is cheaper than a hay mow, for when it is considered 
that a silo of 350 tons capacity for ensilage will hold only 31 to 32 tons 
of hay, we can see the saving in building space; or, if a good barn has 
been already built, the silos may be placed inside and the expense of a 
second roof sa\'ed-^— California Cultivator, 21 si July, igoy. 


The Danysz "Virus for Field Pests. 

An example of the national character of the work undertaken by the 
Pasteur Institute in Paps, is afforded by the annual report of the British 
Consul at Bordeaux, just published. In the department of Charentes, which 
lies to the north of Gironde, the crops have suffered terribly from the in¬ 
roads made by a small animal described as something between a field mouse 
and a field rat. These rodents, as a rule, occupy the lower marshy ground, 
chiefly meadows and pasturage; but the floods following the heavy rains 
of 1902-3 drove them from their natural habitat on to the higher arable 
land, where they wrought serious havoc. In spite of various efforts at ex¬ 
termination they throve in their new quarters and multiplied at a terrific 
rate, their numbers being estimated at from 1,000,000,000 to 1,200,000,000. 
Nux vomica was the chief medium employed to rid the country of these 
marauders, but it proved unsatisfactory inasmuch as small birds, game, 
domestic fowls, and animals were freely numbered among its victims. 
Then the Pasteur Institute came to the rescue with a specially prepared 
remedy. At first this Danysz virus did not prove very efficacious until 
experience taught that it must be distributed while fresh and protected, as 
far as possible, from the action of light. The practice adopted was to pre¬ 
pare the rolled oat grain used as bait in dimly lighted' sheds and to spread 
it on the fields in the evenings. Under these conditions it is claimed, says 
Mr. Vice-Consul Hamilton, that the mortality induced by it in the field 
mice, as the result of recent experiments, is as high as 98 per cent, within 
fifteen days, as not only those ' campagnols ^ which have eaten the bait 
die within five days but the others are infected by the disease and die in 
their turn. The contagious malady induced by the Danysz virus resembles 
typhoid but is innocuous to all living beings except rats and mice, to which 
animals it is fatal.. There is a special service attached to the Pasteur In¬ 
stitute in Paris for the preparation of this virus, which is prepared in com¬ 
bination with a tempting broth and is sent down to the Chareiites in bottles 
on receipt of requisitions from the mayors of the communes affected. The 
inhabitants of many communes are marshalled by the mayor in semi-military 
formation and the bait spread methodically in such a manner as to leave 
no'portion of ground without its share of poisoned grain.— Lancet, 8 tk 
July, 1905. 
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Mange in Cattle. 

The Board of Agriculture and Fisheries has issued a leaflet in reference 
to mange in cattle. Mange is defined as a contagious skin disease caused'' 
by parasites. The most common sites of mange it is stated, are the root 
of the tail and the neck, especially the former. The biting of the para¬ 
sites gives rise to an itchy condition of the skin, which causes the animal 
to rub itself against fixed objects, with the result that the hair over the 
affected parts gets rubbed off. On examining the skin a considerable 
amount of scurf may be seen. Red and yellow blood scabs appear on the 
surface, and there may even be abrasions if the animal has been rubbing; 
against rough objects. 

Dealing with prevention, the leaflet says:—The affected patches on thr 
animaFs skin should be softened by washing with soap and warm water. 
After this has been done the parts should be dressed with one of the common 
mange dressings, such as spirit of tar, oil, and sulphur. The dressing, 
should be applied twice or even three times at intervals of ten days. Foi 
the serious and rebellious cases above-mentioned veterinary advice should be 
sought. The litter from an infected animal should be removed each time 
after dressing, and the flooring and wood or other fittings should be well 
sprayed with a 5 per cent, solution of carbolic acid in water. 


STATISTICS. 


PEEISHABLE AND DBOZEN PEODUCE. 


Exfokts from the State and Deliveries from the G-overnment 
Cool Stores for the Month of July, 1905 and 1904 respectively. 


Description of Produce* 

i Exports 

Deliveries from Government J 
Cool Stores. 

j July, 1905. 

July. 1904. 

July, 1905. 

July, 1904. 

Butter 

lbs. 

i 

767,.^80 

605,168 

190,176 

138,880 

Milk and Cream (Coned. ) cases 

1,645 

1,091 


956 

Ckeese 

■lbs. 

61,800 

87,840 

... 

13,898 

Ham and Bacon 

... n 

128.640 

158,600 


... 

Ronltry 

... head 

840 

1,650 

244 

664 

Eggs... 

... dozen 

2,712 

7,586 

2,700 

13,062 

Mutton and Lamb 

carcasses 

678 

3,251 

436 

1,037 

Beef ... 

...quarters 

85 

252 

... 

80 

Veal... 

carcasses 

1.018 

522 

45 

37 

Pork... 

... /r 

2.5 

158 

25 

84 

Rabbits and Hares 

... pairs 

758,796 

729,480 

‘ 304,680 

321,960 

Fruit 

... cases 

1,954 

4,597 

21 


Fralli Palp ... 

... tr 

... 

426 

... 

,, 

Sii dries 

lbs. 



1,320 1 

12,880 


R. CROWE. 
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Arrivals m Melbourne oe Butter and Butter ex Cream in Tons net^ from the 
Different Districts of the State for the last 13 monthsj as compared mth the 
previous corresponding Months. 


Months. 

Total. 

N. Eastern. 

Northern. 

Gippsland. 

4V. & S. 
"Vi'estern. 

1904. 

1903. 

1004. 

1903. 

1904. 

1903. 

1904. 

1903. 

1904. 

1903. 

July 

527| 

561J 

Ill 

106 

53 

164 

1341 

179 

229 

260 

Aufjust .. 

1,063| 

641 

300 

163 

152J 

33 

17W.- 

122 

4404 

323. 

September 

1,594^^ 

1,28S 

509 

323J 

272 

874 

4274 

317 

386 

560' 

October 

2,954 

2,122 

732 

439 

392 

174 

807 

697 

1,023 

812 

November 

4,079 

2,750 

926^ 

622 

480 

201 

1,357 

943 

1,3514 

9S4 

December 

3,594 

2,756 

705 

528 

334 

194 

1,356 

1,026 

1,199 

1,0® 


1905. 

1904. 

1905. 

1904. 

i 

1905. 

1904. 

1905. 

1904. 

1905. 

Mil. 

January.. 

2,649 

2,220 ! 

490 

! 403 

' 223 

i 150 1 

I 1,072 

1 917 

764 

^ 750 

February .. i 

1,559 

2,047 

2374 

' 407 1 

! 109^ 

170 

j 776' 

1 S44 

436 

626 

March .. ‘ 

1,205 

2,033 

133' 

i '316 j 

SI ' 

156 

1 665 . 

' 938 

326 

623' 

April .. .. 

709 

1,167 

61 

i 156 

35^ 

77 

1 411 

i 58C 

201^ 

354 

May 

742^ 

930 

121 ^ 

! 119 

52 

29 

34S 

j 466 

221 

I 316, 

June 

m 

596^ 

152 

1064 

66 

29 

'• 22*2 

j 239 

248 

1 222 

July 

S54 

5274 

210 

i 111 

IIS 

53 

1 196 

! 1344 

321 

229 


R. CROWE, 
Siiperintmdmt oj Exports. 


Fruit, Plants, and Bulbs. 


Exports to Australian States and New Zealand, Inspected during the month of 

July, 1905. 



Cases 

Certificates 

Fatin'. 

1 

OR Packages 
Inspected. 

Given. 

Apples 

78 

16 

Bananas ... 

607 

99 

Cucumbers 

15 

2 

Lemons ... ... ... ‘ 

922 

74 

Melons 

m 

6 

Oranges ... ... ... ' 

1,750 

113 

Passion Fruit 

67 

26 

Pears 

40 

13 

Pineapples 

359 

68 

Tomatoes... 

16 

7 

Bulbs 

1 

i 

Plants 

18 

14 

Totals 

3,932 

i 

439 


J. O. TURNER, 
Impecior Vegetmi-ioB Eimmes 

Pro C. .FRENCH, 
{^omrmment 
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Rainfall in Victoria. 

Month of July, 1905 . 

By P. BaTaccli% Government Astronomer. 


Areas. 

Actual Averag-e | 

Rainfall recorded in | 

each Area in 1 

July, 1905. j 

Average Rainfall for 
each Area for 
the Month of July, 
based on all previous 
Years of Record. 

Maximum Fall 
recorded within each Area 
during July, 1905. 

' 

A . 

inches. | 

1-53 1 

inches. 

1-25 

inches. 

2 09 at Rainbow 

B ... 

2*45 

2*01 

3*95 n Serviceton 

€ . 

4*5 i 

3*12 

6*22 It Koroit 

I) . 

5 •5*2 

4-00 

1 6'88 // Port Fairy 

E ... 

i 2*31 

1-34 

j 3*34 tf Kerang 

F .. 

: 4*45 

2*19 

I 5'96 // Beiiaila 

F» .. 

! 4*99 

2*54 

' 5 •64 // Euroa 

F« . 

! 9*56 1 

i 4*04 

;12’i4 ft Yackandandah 

G . 

i 3*71 1 

2*19 

5-83 n Kyneton 

H . 

; 5*97 1 

3*02 

6‘38 n Kilmore 

I 

3*45 1 

2*36 

4*45 It Ballan 

V ... 

I 4*55 1 

3*48 

5*04 tt Hastings 

11*27 n Wood’s Point 

•K ... 

7*29 

4*40 

L 

i 2*95 

2*62 

i 4*77 n Alberton 

M . 

1 — 

3*61 

. 2*18 /r Gabo 
! 

i 


SUB0IVISIONAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTION OF RAINFALL. 

A. North-west—Mallee couatry, including the counties of Millewa, Taila, Weeah, 

and Karkarooc. 

B. Central West—Including the counties of Lowan and Borung. 

C. Western Districts—Including the counties of Foilett, Dundas, western half of 

Ripon and Hampden. 

D. South-western' Districts and West Coast—Including the counties of Normanby, 

Villiers, Heytesbury, and Polwarth. 

E. Northern Country—Including the counties of Tatchera and Gunbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Fi, Central North—Including the county of Anglesey, the west and northern parts of 
the county of Delatite, the extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

Fa. Upper Murray—Districts from Wodonga to Towong. 

•G. Centra! Districts North of Dividing Ranges—Including counties of Talbot and 
Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Beadigo, and the south-west quarter of the county of Rodney, 

H, Central Highlands and Ranges from Ararat to Kilmore. 

I, South Central Districts on the west and north side of Port Phillip Bay—Includ¬ 

ing lie counties of Grant, Grenville, and Bourke, and the eastern parts of 
the counties of Hampden and Ripon. 

It. South Central Districts east of Port Phillip Bay, &c.—Including "the counties of 

Momington and Evelyn, 

K* Regioni ol Heaviest Rainfall-Including all the mountainous Eastern Districts, 

and Smith Gippsland. 

1m South-eastern Districts—Gippsland, and counties on the New South Wal^es Border. 

M. Eilienir East Coast. ^ ' ' '■ 
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TOBACCO CULTURE. 

Temflc -.* 1 . /. Smith, Tobacco Exferi. 

A comparative analysis of the soils from some of the chief tobacco 
producing districts of America with those of the north-eastern portion of 
Victoria tends to show that, so far as the land is concerned, there is no 
reason to doubt that good leaf should be produced here. The climate 
also, in many parts of this State, is very similar to that cf the tobacco 
growing areas of the United States of America. 

Soil and climate are the tw^o chief factors required for the production 
of good tobacco; but a third, and equally important one, is knowledge 
and care in the cultivation and curing of the leaf by the grower. The 
importance of a careful study of the different requirements of the crop 
does not appear to have been fully realized by tobacco farmers so far, 
and they have had little or no assistance from literature dealing with the 
subject, based on local experience. 

The production of tobacco .leaf is one of the highest forms of intense 
culture, and the haphazard system follow^ed by many growers in the past 
can never result favorably, nor tend to keep pace with the progress of 
other countries. A better class of tobacco is smoked in Australasia to-day 
than wms the case ten years ago, and the grower must recognise the fact 
that, unless he provides a class of leaf equal to requirements, and suffi¬ 
ciently good to compete with imports from the outside world, he must 
rest satisfied with low prices., 

A close study of the requirements of the different varieties and their 
respective treatments will save much time and loss, and lead to general 
improvement. That good leaf can be grown has been demonstrated by 
some of the more enlightened gro'wers, and satisfactory profits have been 
made from the crop. But it has been found that in many cases growers 
have been using seed that has been grown in the same district for twenty 
years, and were even then not aware of the name of the variety. The 
tendency was to grow for size and weight, without regard to the type or 
quality likely to be produced from the soil. Seeing that there are more 
than one hundred known varieties of the tobacco plant, and that it is 
quite as necessary to plant certain varieties suited to the soil and climate 
tu produce correct types, as it is with vines to produce certain wines, it 
will readily be realized that, by attention to these matters, a better leaf 
will be produced in many cases from soils that have been used hitherto. 
Again, better systems of cultivation, handling, and curing will have a 
marked effect upon the quality of the crop. Flavour, texture, colour,^ and 
burning qualities have all to be considered in the production of tobacco 
leaf, and these apply to all types of'tobacco. Bright, heavy dark, and 
cigar tobaccoes require different soils and treatment, and with our great 
variety of soil and climate there is every reason to suppose that these 
different types will be grown. The greater the variety grown the better 
for the producer, as there is a wide market for all the types mentioned in 
Australia, and a practically unlimited one abroad, provided the leaf is 
up to the standard required. 

The Department of Agriculture has, for some time past,' conducted 
experiments at Edi and in variqus other parts of the north-eastem districts- 

8700. i,;,„ u 
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with a view to ascertaining the varieties suited to soil and type. Experi¬ 
ments have also been undertaken in curing, the treatment of diseases, and 
the different methods of handling the plant. A large quantity of seed 
nas been acclimatised from specially selected varieties, the original stcxik 
bemg imported from America, for distribution amongst growers. 

It is now proposed to give the benefit of the knowledge acquired to 
intending growers, and though the experiments have been limited to only 
one portion of Victoria, and may still be considered to be in their infancy, 
much has been deduced that will be of value to growers. General infor¬ 
mation as to the care of the crop, and other relevant matter, are dealt 
with abo. 

Climate and Soils. 

Tobacco will grow in almost all climates, excepting the coldest. Where 
the climate is warm, and the rainfall regular, so that the plant will grow 
fast and wdthoiit check, the texture of the leaf wall he fine, and the quality 
gcod. If the rainfall be scanty the leaf will be thick, and the quality 
not so good. Very wet seasons have a detrimental effect on the quality, 
and cold climates never produce the best tobacco. Heavy dews during 
the ripening stage have a good influence on the leaf. Frost will injure 
the tobacco; therefore, it will be seen that a warm climate, with a regular 
rainfall during the growing season, is desirable. Tobacco is only from 
three to four months in reaching' maturity after transplanting, and does 
not require, heavy rains, but should have sufficient to keep it always 
growing. When grown near the sea, the burning. qualities are, as a rule, 
bad, owing to the absorption of too much chlorine. 

The tobacco plant thrives best in a good mellow, loamy soil, with a 
porous subsoil. A good percentage of sand is an advantage. Heavy, 
stiff, wet soils do not produce leaf of good quality. Rich, strong, black 
soils arC' also to be avoided, as tobaccoes produced from these lands are 
too coarse and rank. No soil containing a heavy percentage of chlorine 
will produce tobacco with good burning qualites. 

Different types of tobacco require soils suited to their development. 
Dark soils, as a rule, produce dark leaf, while light-coloured soils suit 
bright tobacco. A freely-drained soil is essential for the production of 
good leaf in all cases. For yellow and bright tobaccoes a grey, sandy 
or slaty surface soil, with a porous, yellowish subsoil, is considered best 
in America. For dark, heavy tobacco, a deep rich chocolate, with a 
reddish subsoil ; while for dgar tobacco, a deep, warm, sandy loam is 
required. Limestone country produces tobacco mostly used for chewing 
purposes. Cigar and light" tobaccoes command the highest prices, but 
produce lighter crops than dark tobacco. All three types are smoked in 
Australasia. The popular taste, however, leans towards the bright aromatic 
description. 

Varieties suited to types. 

The difference in soil and'climate in varied localities, especially in a 
comparatively■ Untried,country, ''makes it impossible to lay down any hard- 
andTast rule' as to the'variefe to use. The safest and'best,course for 

intending grower'to^ pursue is to plant seveial of the improved' kinds, 
with a Tier to ascertaining; the most suitable. This plan is still followed 
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in America, where new districts are cultivated, and when proved^ the 
most satisfactcry only is planted. Small plots of atoiit 100 plants are 
sifficient for this test. Sufficient knowledge has been obtained from local 
experiments to enable us to choose from the host of varieties those most 
likely to succeed in certain soils, and the follow'ing results will serve as a 
guide, in some measure, to planters. In deep, rich soils, Lacks and Blue 
irvor have thrived well. The former is a large plant, producing leaves 
eg inthes long by 20 inches v;ide; cures a light brown colour, with a 
smooth surface, and fine texture, and has been favorablv commented upon 
1 :\ manirfactiirers. Lacks tobacco :s sonielimes known as Wand, and 
is one of the few varieties that will produce a heavy dark class of leaf 
witen gi'owo on streng soils, and yellow leaf on lighter soil Blue Pryor 
grows a heavy crop, witli a long Iea.f of a ruffed appearance, and has 
a >c,veet :ir>ma. Both these varieties have had a thorough test on local soils, 
and ore to be recommended. Blue Pryor is one of the original types, 
and is therefore less likely to lose its characteristics in new soils than the 
h}brid varieties. 

On light, sandy soils Hester and Conqueror have shown the best results. 
Hester is a beautiful plant, with a heart-shaped leaf, and will cure bright 
on land that suits it. It is an easy tobacco to work, and will yield up 
ID 1,500 lbs. 10 the acre. Conqueror is a tall grower, with the leaves 
Well apart, and is one of the easiest ’imrieties to handle. The leaf cures a 
reddish colour, with plenty of elasticity. Both Hester and Conqueror are 
early-maturing tobacccM^s, a great advantage where frosts are to be feared. 
They can be planted 3 feet apart in the rows. On very light soils, 
Granville Yellow and Yellow Pryor have given fair returns, and cured 
well. They are apparently more subject to disease and insect pests than 
the other varieties mentioned. Amongst other plug varieties, Medley Pryor 
for heavy leaf shows promise. Hyco, though growing luxuriantly in 
several districts, has not cured satisfactorily in any, so far. Oronoco 
and White Burley have proved delicate, and very subject to insect pests. 
These tobaccoes are chiefly grown in limestone country in America, and 
have not had a fair trial' here yet. Bonanza, Bullion, and Kentuckv 
Yellow have also been grown for one season, but it is too early to give a 
definite opinion as to their suitability to our soils and climates. 

For cigar leaf, both Comstock Spanish — sometimes called Zimmer 
Spanish—and Connecticut seed leaf have done remarkably well on the' 
King River fiats. They are both hardy groovers, the Comstock Spanish 
especially. This variety is an easy one to handle. The leaves being long 
and pointed, do not droop, as is the case with most tobaccoes. It will 
yield up to 1,200 lbs. to the acre, and cures a nice light brown, with a 
fine elastic texture and a strong cigar aroma. It should be planted not 
more than 2 feet apart in the rows. The rows, how’ever, are better 3 feet 
to 3 feet 6 inches, in order to get the texture of the leaf as fine as 
possible—a great essential in cigar leaf. The Connecticut seed leaf grows 
ivell, and is a heavy yielder. The leaves are dose together on the stem, 
and droop heavily, with a good deal of frill round the butts. This makes 
h a difficult plant to sucker, and find tl^ grubs on. When cured the leaf 
is fawn colour, rather dull in appearance, and, if planted wide on rich 
soils, is too coarse in texture. ^ 'Other varieties, such as Havana,' Sumatra, 
Yuelta Abago, and Cuban Havana have been grown, but have not suc¬ 
ceeded well enough to he recommended, though it is quite possible that 
they may prove suitable in ether localities.. , ■ 
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Tent-Grown Cigar Leaf, 

This practice of growing tobacco under cover is largely adopted in parts 
of America, where hundreds of acres are covered for the purpose. The 
yield averages 1,000 ibs. per acre, and prices range from as. to i6s. 
per ib. for the leaf. The structure is made 9 feet high, and covered on 
the top and sides with cheese-cloth. The frame can be built of poles 
12 feet apart, with battens or galvanized wire stretched across the top to 
support the cloth. The cost is, approximately, per acre; but this 

can be reduced considerably where timber is easily available, and the 
cheese-cloth bought in large quantities. The life of such a structure is 
from two to six years for the frame, according to the class of timber 
used, and for the cloth, t\v'o years. Cigar leaf has been grown at the 
Government Tobacco Farm, Edi, under these conditions for the past two 
years, with veT^y encouraging results, the report on the first vear’s leaf, 
by a leading Melbourne cigar manufacturer, being as follows:—They 
aie the best samples of Australian cigar leaf we have ever had submitted 
to us, and we ourselves would be prepared to purchase immediately a 
large quantity of such leaf, at a price which, we believe, would be profit¬ 
able to the producer, allowing for the extra cost of growing under coverd’ 

There ate many advantages in this system of culture. The plants can 
be set earlier ; they start better, being protected from the direct rays of 
a hot sun; they require less watering in dry seasons when planted; there 
is less evaporation, and the temperature is more regular. The plants are 
protected from frosts, insect pests, hail, and wind. The texture of the leaf 
is finer, me size larger than that grown in the open field, and the area to 
be worked for a proportionate return is much smaller. 


eiGAir HOUSE AT EDI. 
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Tobacco Sc^3d, 

Very great improvements have been made in America of recent vears 
in the production of tobacco seed by selection and cross fertilization, 
and the character of the leaf grown from this seed, has been wonderfully 
improved. From these improved varieties a leaf of better texture, with 
a larger proportion of usable leaf as compared with the size of the mid¬ 
rib, is obtained, the distances between the veins of the leaf are more 
even, and the leaf is more useful to the manufacturer. 

No seed for a farm crop is so cheap, the average price being 5s. per 
ounce, and an ounce of good seed will provide sufficient seed for ten 
acres. All up-to-date farmers will realize the importance of using cnly 
the best seed available, and should purchase only from reliable sources. 
Seed of all the successful varieties grown at the Government Tobacco 'F arm 
has been acclimatised from imported seed, and small quantities can be ob¬ 
tained by intending growers on application. A change of seed is quite as 
necessary for the prrduction of tobacco as it is for potatoes or any other 
crop. 

Seed Beds. 

A plentiful supply of plants, when the season for transplanting to the 
field arrives, is very necessary, and more than the actual number required 
should be grown. One ounce of tobacco seed is estimated to contain 
30,000 good seeds, and this will plant about 100 square yards of beds— 
enough for 10 acres of plug tobacco. 

In choosing a site for tobacco beds, take a good piece of soil, freely 
drained, and protected from the cold winds. New land is preferable. 
Beds near standing water, such as lagoons, have been noticed to contract 
the disease known as Blue Mould before any others in many cases. They 
can, however, be close to running water, and it is an advantage to be near 
a stream if the season is dry, and the plants require watering. To prepare 
the bed, the space required should be marked off, and the surface soil 
well burned by piling logs, brushwood, straw, or any other matter of a 
similar description, and burning them until the surface soil is thoroughly 
cooked to a depth of 2 inches. The fire should not be started while 
the soil is wet. As soon as the fire has burned out the large ashes should 
be raked off, leaving the smaller, as they will ha%^e a tenefidal effect. 
T'he object in burning is to enrich the soil, and kill the seeds of vegeta¬ 
tion, and thus save much weeding later on. Many growers raise plants 
successfully without burning, but it is a saving of trouble in the end. 
and the plants get the benefit of the potash from the burned material—a 
plant food particularly necessary to tobacco. 

The most useful shape of the bed is 3 feet wide, and any convenient 
length. This width will allow for w^eeding and watering without stepping 
on the bed, and at pulling time the best plants can be selected without 
injury to^ others. Some level beds, and some raised, should be made to 
provide against a drought or a wet season. The depth the soil should 
be worked depends on the land, but the cold subsoil should not be turned 
up; from 4 inches to 7 inches is about the usual practice. The soil should 
be worked very fine, and the seed sown on the surface. It will be found 
necessary to mix the seed with dry sand, or sifted ashes, in order to dis¬ 
tribute evenly. 'With a late sowing, a little bone-dust is a good thing. 
Sow up and down the bed' two or three times, and the seed will be well 
scattered. Do not rake the seed in, but press the surface with a board 
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or stamperj and cover afterwards with clean straws about half-an-inch 
thick, to protect from frost. This should be removed later by degrees, as 
tbs danger from frost passes. Another and better system is to enclose the 
beil with a frame of boards or logs to a height of i foot, and lay battens 
across from side to side 4 feet apart. On these, cheese-cloth is stretched, 
sewn together in 9-feet widths, and nailed to a batten at each end. This 
call be removed and replaced easily when required. The cost also is very 
little. The plants are protected in this way from frost, insects, hail, and 
wind i they grow quicker, but not so quickly as in a hot-house. Before 
transplanting the cover should be left of! for a few hours during each 
day for a week, to harden the plants. Plants raised under glass are deli¬ 
cate, and have poor roots by comparison wdth those grown under cheese« 
cloth, and cannot be recommended. Forcing plants in the North-Eastern 
District has proved dangerous, as they are more inclined to get disease. 
It may, however, be necessary in some seasons to grow plants quickly, 
and they can be developed very fast by making a hot-bed in the following 
way:— Dig a pit a foot deep, and into this put 6 inches of straw, then 
6 inches of new stable manure, 'and top up with 6 inches of good soil. 
Sow the seed, and cover with hessian frame. 

Sprouting tobacco seed is sometimes done, but little time is gained, 
and failure often ensues. If, however, it is desired to try the experi¬ 
ment, it can be sprouted by putting some decayed vegetable mould in some, 
iannel, and sprinkling the seed on the mould; then moisten with warm 
water. The flannel should be rolled up and kept in a warn place, and 
watered every second day. In six days white specks will be noticeable on 
the seed. It must be sown at once, or it will fail. The beds should be 
kept moist, but too much water is bad, and plants should never be watered 
when mould is prevalent. A light watering after seeding is a good practice. 

Weeds must be kept down, and the plants should not be allowed to 
grow too thickly in the beds. It is wise to have beds in different situations 
and aspects. To hasten plants, if necessary, sprinkle the beds when the 
plants are dry with finely powdered stable manure. Another plan is to 
mix a double handful of nitrate of soda with 40 gallons of water, and 
apply to the beds with a light rose. The time to seed beds is very early 
spring, say, from July to October. It is also wise to make three sowings, 
at intervals of three weeks* in separate beds. If slugs attack the young 
plants, a dressing of finely powdered dry tobacco leaf on the beds will 
prove effective. If chemical fertilizers are used, they should be applied 
before seeding. A light dressing of superphosphate will give plants a 
start. If the beds have been burned, do not put on potash manures. 

Preparation of the Field. 

The deeper the soil is worked the better for the tobacco plant, as the 
roots will penetrate to a depth of 15 inches if the soil is open. Drought 
fill not affect the crops so badly if the land is well worked, and better yields 
will result. Subsoiling has rarely been resorted to in Victoria, but "there 
; can be no hesitation in advising such a course for tobacco. Land suitable 
' for the crop is of a light, friable nature, and is consequently easily worked. 
The area required for a tobacco crop in proportion to the "return, as com¬ 
pared with wheat, oats, maize, &c., is about one-sixth, therefore the prepa¬ 
ration of the soil is not a large undertaking, and will repay some extra 
" trouble. 
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The first ploughing should be made late in the autumn, or early winter 
months, and should be as deep as possible, provided the land will stand 
deep cultivation. It should be w'eil liarrowed. and, if weeds make an 
appearance, the scarifier or other implements should be used to check them. 
Just before planting, the land should be ploughed about 6 inches deep, 
and worked to a very fine tilth. Roiling is often advisable. The finer 
the soil is worked the less labour will be required later, aird the better the 
plants will thrh^; and the quicker tobacco is grown the better will be the 
quality. It is not wise to prepare the field too far in advance of the 
planting : one or two days ahead is best. 

In America the system of ridging is largely foHo\ved~that is. of 
marking out the field into squares by throwing two plough furrows back to 
back every 3 feet, or any other di.stance required, across the field from 
all four sides. This leaves a hill at the intersection of each row of fur- 
rotvs. In this the plant is placed. This system has proved inadvisable 
in Victoria, as, given a long period of drought, the plant does not thrive 
well. Level planting is the best in our climate. If the soil is not in 
first-rate order to a depth of 5 inches, it will be necessary to send a 
man ahead of the planter wdth a hoe, to chop up the spot in which the 
plant is to be placed. The rows are made by stretching a line across the 
field, and the distances are marked on this line by tying a piece of flannel 
2 inches long at intervals of 3 feet. Care should be taken to keep the rows 
straight each way, to allow for cultivation later on. 

Transplanting. 

When the plants in the bed have grown leaves from 2 to 3 inches long, 
they are ready to transplant. If the soil in the bed is stiff, and the 
roots break in drawing, the bed should be watered a short time tefore 
pulling commences. An old dinner fork, to loosen the soil close to the 
roots of the plant to be drawn, is useful The plant should be taken by 
the leaves, being careful not to bruise the heart or stem, and drawn gently. 
As each one is taken from the bed it should be kept in the left hand, with 
the roots all one way, and the handful then placed in a basket or kerosene- 
tin bucket, with the leaves to the outside and the roots to the centre. The 
plants, 'ivhen pulled, should not be left exposed to wind or sun ; a kerosene 
tin will hold from 700 to 1,000 plants, according to their size. When 
sufficient have been drawn, they should be covered with a wet cloth or 
green grass, and kept in a cool place until they are planted. Plants 
should always be pulled the same day as they are to be pot in the field. 
A cloudy day, with the soil in moist condition, is best for transplanting, 
and, if such conditions obtain, it is wise to get as n'^any out as possible. 
If dry weather continues, plant out in the evening. The rows are letter 
north and south, to allow the sun access to both sides during 
the day. The planter should take the plant in the left hand, and, with 
the leaves closed together at the top so as to cover the heart, then with 
the right hand, or a dibble, make a hole about 4 inches deep, pulling 
the hand or dibble towards him, the roots are inserted, care being taken to 
keep them straight, and the soil pressed close round, so as to keep the 
leaves still protecting the heart. The first rain will settle the soil and 
leave the heart clear. If the tap root is more than 4 inches long, it 
should be nipped off before planting. When the soil is dry, it will be 
necessary to water the plant when put out, and the simplest way tO' accom¬ 
plish this is to put a barrel in a cart or sled, and draw the water to the 
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plot., when buckets can be filied along the rows. A boy can then water 
the plant from these with a small tin fixed on a handle about 3 feet 
long. A pint of wrnter to each plant is sufScient, and this should be gently 
administered round the plant, not it. If the sun is very hot, each 
flant should be covered with a few straws or fern branches, \vhich can be 
removed when the plant has become established. l^Iachines are used for 
planting in America. They are manipulated by a man and t^vo boys, and 
water the plant when set, also distribute a fertilizer, and will plant from 
3 to 6 acres in one day. It is possible in, some localities to transplant 
tco early. Tobacco that matures before the end of the summer is liable 
to miss the night dews, which have a most beneficial effect on the leaf 
during the ripening stage. On the other hand, if planted late, frosts may 
do some damage before the crop is harvested. In the North-Eastern District 
the best time to transplant is from the third w'eek in October to the end of 
November. Plants are often set right into January^, but the risk from 
frost is great, and if the plant is cut before fully ripe, both cjuaiity and 
weight will be affected. It is ahvays wise to put on all the hands available 
at the right time, and it will be found that the work can be more economi¬ 
cally done wdth four or five hands than with two, where a field of 10 
acres has to he set, 

la ^ good seavSon there will be a few misses, and these should be 
replaced as soon as it is ascertained that a plant has died. Plants with 
cwooked stems should be avoided, also those with a bulb just above the 
root, and if the heart has been injured, do not set unless short of plants. 

The distances plants should be set depends on the soil, and the variety 
used. On rich flats, for heavy tobaccoes, 3 feet 6 inches each way is usual. 
For bright tobaccoes, on light soil, 3 feet each way; and for cigar, 3 feet 
to 3 feet 6 inches apart for the rows, and from iB inches to 3 feet in the 
row. 

As soon as the plants have made sufficient growth to enable them to 
' be seen throughout the rows, the horse-hoe or scuffler should be run 
through to stir the soil and prevent weeds from coming. This treatment 
should be repeated three or four times, as the season demands, until the 
plants are too large to admit of their being .worked between. The later 
workings should he shallow, to avoid injury to the roots. 

In the early stages of growth the cut worm sometimes does considerable 
damage by eating through the stem of the plant just alxjve the roots. If 
this pest is bad, it must be watched for and destroyed. A good poison 
.for the purpose is made by steeping bran in molasses and arsenic, or Paris 
:;green, and spreading where the worm is bad. If the soil has been well 
iforked through the ivinter, this worm will not do much damage. The 
tobacco caterpillar also does a great deal of harm in some seasons by 
'eating holes in the leaves and heart, and should be killed whenever ob¬ 
served. They 'will often drop to the ground when being searched for, 
and in hot weather are generally found under the leaf. 

To keep the plants growing, the soil close round the stem of the plant 
should be kept open with the hoe, especially soils that cake round the 
stem. Later on, when the plant has reached a foot in height, a little 
mil can be drawn up, tO' the stem all round by the hoe, to support the plant 
in case, of wiiidsto,rms. The advantage of priming, that is, taking off the 
bottom^ leaves off to the number of five or six^ is doubtful; they are of little 
V'alne in theinseives, but serve in some cases to, protect the leaves above 
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them from becoming dirty by contact with the ground, and also in excep¬ 
tionally dry seasons prevent the sun from scorching the soil close to the 
butt of the plant. If it is done in this climate at all a light priiningy 
say, three to four lea^^'es, will be found enough. The field must be kept 
clear of weeds throughout. 

Topping. 

The flower bud should make its appearance about ten weeks after 
planting in the field, and should be taken out of all plants not intended 
for seed directly it shows above the top of the plant. When topping, judg¬ 
ment is required as to the number of leaves to be left on the plant. On 
rich soils, such as are generally cultivated in Victoria, a greater number 
can be left on than is customary in America. Our leaf is, as a rule, too 
rank and coarse, with too large a mid-rib, and strong flavour. For this 
reason it is better to have more leaves of finer texture and quality, and it 
has been found that sixteen to eighteen leaves are not too many to mature 
properly where the soil is rich. If the plant is left to nature, it will 
grow from 25 to 30 leaves, and it will be noticed that four of the bottom 
leaves and four to six of the top leaves are of inferior quality. There¬ 
fore, in topping, the inferior leaves should be removed with the bud from 
the upper portion, and not more than eighteen left on, exclusive of the 
four inferior bottom leaves. If the crop is late, and frost is feared, then 
it is better to top low’er, and the plant will mature quicker. In extreme 
cases only four leaves are left on the plant, in order to secure them in time 
for a cure. Tobacco should all be brought as nearly as possible to the 
ripening stage about the same time. On poorer soils fewer leaves should 
be left on the plant, which otherwise might not have sufficient strength tp 
mature properly. In pinching out the bud care must be taken not to 
injure the leaves left on the plant. 

After topping nature asserts herself, and in the effort for reproduction 
the plant sends out suckers at the intersection of the leaf with the stem. 
These, if left, will produce seed, and they should be taken off, by breaking 
sideways close to the stem, before they are 3 inches long. This work 
wd! have to be done about three times between the time of topping and 
harvesting, and is absolutely essential, for if the plants are allowed to seed 
the leaf is never as good quality, and the weight also is much less. 

Harvesting. 

Generally speaking, the tobacco plant is ready to cut about eight weeks 
after topping, sometimes longer, as the season affects it. The leaf when 
ripe becomes granulated, with mottled spots of a lighter colour showing. 
If doubled between the fingers it will crack. It is very necessary to have 
tobacco thoroughly ripe ’ivhen harvesting, and it is better to err on the side 
of over-ripeness than to cut green. Under-ripe tobacco will never cure 
well, nor have as good colour or flavour as properly matured leaf. It 
should be cut just before the leaf commences to waste, and a little experi¬ 
ence is required to tell exactly 'when that is. Tobacco will sometimes show 
little brown spots on the leaf before it is ripe. These are due to sun 
blisters, and are not a sign of ripeness. At the same time, when the leaf 
gets over-ripe, similar spots appear, and are a sign the leaf is wasting. 
In the former case, the plant should be given more time, as generally only 
the top leaves are affected, and the plant will l^enefit greatly by being 
allowed to mature. The cutting of the plant is a simple operation, and is 



Agricultural Journal of Victoria, 


[9 Oct., 1905. 


,-62 


done with a knife made for the purpose, with a triangular-shaped blade 
about 3 inches wide, the point of the blade being let mto a handle a foot 
long, with a cross-piece on the top. A butcher’s knife is also sometimes 
used, and even a small hatchet will do in an emergency. The operator 
takes the top of the plant with the left hand, and splits the stalk with 
the knife to within 6 inches of the ground, taking care not to sever any 
leaves in the process. The leaves grow at right angles, so this can easily 
lie done. The plant is then laid on the ground with the butt to the sun, 
when it will wilt after a short time, and be easily handled without break¬ 
ing. Care must be taken not to allow the tobacco to scorch by too long 
exposure to the sun. As soon as it has wilted sufficiently to handle, the 
plants can be put in piles of five or six, keeping the butts all together, 
and turning the reverse side to that previously exposed upwards. These 
piles can then be carted or carried to the shed or scaffold to be hung up. 

Tobacco should not be cut directly after rain, or with the dew on. 
Rain washes the gum out, and a day or two of fine weather will fetch it 
back again. If cut with the dew on it will break, and become very dirty. 
Tobacco should always be cut the day it is to be carted to the shed or 
scaffold, and on cloudy days it will take longer to wnlt, so diie allowance 
must be made. 

Bright tobaccoes are generally taken straight to the shed. Heavy 
tobaccoes are scaffolded in the field for a few days before taking to the 
shed. Cigar tobacco is harvested without splitting the stalk, but is simply 
cut off close to the ground, wilted, and tied on to sticks and taken directly 
to the shed. All tobaccoes are hung on sticks 4 feet long, and about an 
inch diameter. 

Curing. 

This is without doubt the most important matter in connexion with the 
production of good leaf, and it is here that growers have much to learn 
with regard to making the best of the leaf grown. The mere drying out 
of tobacco is not curing. The latter is a much more complex process. 

Tobacco leaf undergoes certain chemical changes during the curing 
process due to the action of ferments which are contained in the leaf ceil, 
or protoplasm of the leaf cell. If the life of the leaf is killed by being 
frozen, or scorched by too great heat, a cure of that part of the leaf 
affected cannot be obtained, neither will the later process of fermentation 
take place. These ferments are called enzymes, and unless the conditions 
necessary to enable them to perform their work are present, a perfect 
cure is not possible. The aroma of tobacco is lost without a proper cure, 
and the flavour also is left undeveloped to a larger extent. 

A too rapid drying destroys the enzyme. Cold and wet also have the 
same effect Therefore it wull be observed that the curing process should 
be gradual, and calculated to encourage the development of this active 
agent in the cure, temperatures between 50 deg. F. and 150 deg. F. are 
the most favorable. In some tobaccoes where colour for wrappers, and 
other qualities besides those of aroma are required, this enzyme is not 
fostered to so great a'degree, but is still necessary for the fermentation pro- 
'Cess. Yellow leaf is an instance. Plug and cigar tobaccoes are, how¬ 
ever, very dependent on the development of this agent, which wd! rid 
these tobaccoes'of the strong bitter Savour and bad aroma'they would other¬ 
wise possess, and improx^' the colour, texture, and'smoking qualities of'the 
leaf; ■ 
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Different types of tobacco require different treatmentSj and the same 
tobaccoes will require a modification of the rules laid down for each type, 
according to the state of the tobacco when harvested. For instance, 
tobacco harvested in a wet season will contain more sap than that har¬ 
vested in a dry, and will take longer to cure. Therefore, the grower 
must use his own judgment as to the process to be employed in any par¬ 
ticular season, and must carefully watch the effect of his treatment on a 
certain portion of the tobacco undergoing the cure in the shed, and be 
,guided bv that. He should remember that too fast curing is much more 
risky than slow. Fast curing will be liable to fix the green colour in the 
leaf, and destroy the flax’our. 

Bright yellow tobaccoes are taken straight from the field to the shed in 
America, and the plants hung on the sticks at the rate of eight or ten to 
•the stick. These are placed on the tiers 7 or lo inches apart, and the 
■fires immediately put under. 

The following formula laid dowm by Mr. R. Ragland, of Virginia, 
America, is the basis of all subsequent treatments for bright tobaccoes. The 
heat is supplied by flues or charcoal fibres, and is applied as follows:— 

1. The yellowing process requires at 90 deg. F. from twenty-four to 
■thirty hours. 

2. Fixing the colour beginning at 100 deg. F. to 120 'deg. F. over 
sixteen to twenty hours. 

3, The curing process 120 deg. F. to 125 deg. F. over forty-eight hours. 

4, Curing the stem 125 deg. F. to 175 deg. F. over nine or ten hours, 
■increased at the rate of 5 deg. F. per hour. 

Between each heating process the tobacco is allowed to cool down, and 
absorb moistuie by^ opening the shed to the night air. The same treat¬ 
ment has been applied to tobacco in the North-east, excepting that the 
tobacco was scaffolded for five days, with success. Our tobacco does not 
appear to yellow in the field, as is the case in parts of America, and this 
is due probably to the use here of only the richest soils, whereas in 
America only light soils are used for bright types. Should the leaf 
while curing show moist brown spots close to the mid-rib, indicative of 
decay, the shed should be well ventilated, or a temperature of no deg, 
F. will stop the progress of the disease. This temperature will have to 
be raised by the use of fires. 

The system in vogue in America for curing heavy dark tobacco, is to 
scaffold for five or six days, then as soon as the shed is filled, to put fires 
under it. The heat should not exceed 90 deg. F. for twelve hours. After 
that it is taken up to 150 deg. F. by a gradual process. The leaf and 
half the stem should be cured in three days and nights. Then the 
tobacco should be allowed to become soft by absorption of moist air, and 
again dried out by fire. After this the tobacco should never be allowed 
to get very damp; but should have slow fires put under in wet weather. 

In Victoria the system for curing heavy dark leaf has been very much 
that of Kentucky for chewing tobacco, that is chiefly air curing. If the 
weather is very dry, the shed is closed during the day, and opened at 
night. Small fires are put under in wet weather, and a current of air 
caused. A most reprehensible practice amongst local growers is the burn¬ 
ing of the stalk while stripping the leaf, which is much damaged in aroma 



564 


Agricultural Journal of Yictoria. 


[9 Oct.. 1905- 


and flavour thereby. Only clean burning woods should be used in open 
fires for heating the sheds. The pits in which the fires are made should 
be ai least 2 feet deep and 4 feet long, and be covered with sheet iron 
to prevent danger of fire. Stoves and flues would be a great improvement 
on the open Are. Many good crops of leaf have been spoilt in the shed 
through want of fires after the cure has been effected. The tobacco has 
been allowed to become too damp, and the lower half of the leaf covered 
with mildew. This deteriorates the quality and spoils the reputation of 
our leaf, as every year large quantities of such tobaccoes are put on the 
market. Tobacco is a great absorbent, and will become moist, and drv 
out again with every change in the weather, unless the conditions of the 
atmosphere are regulated by fires in the shed. 

A very large proportion—90 per cent.—of the heavy dark tobacco crop- 
is cured in America by open fires. In our climate a gradual process is 
necessary, owing to the dryness of the atmosphere, and the fires should not 
be put under too soon, or be too strong in the early stages, or the colour 
will be green, and the elasticity of the leaf be destroyed. Care should 
of course be taken against the risk of fire, and the lower tier of tobacco 
should be well above the ground, say 9 feet to the tier poles. Water 
should never touch tobacco from the time it is harvested till it is in the 
manufacturers’ hands. Cigar tobacco is cured solely by the regulation of 
air and moisture, and the shed must be specially constructed for the purpose, 
so that it can be made very close, or be thoroughly ventilated at will. In 
some instances stoves with a pipe running up through the roof are used in 
our moist seasons, wuth the object of creating a current of air. The- 
lower ventilators are opened at such times, the moist warm aw being driven 
up and out at the top of the shed. Cigar leaf should not be allowed to* 
get very dry, nor very moist, right through the process, which is a slow' 
one, and requires constant observation. The shed should be kept dark 
after the leaf is cured, as light has a bad effect on the colour. The curing 
process will take from two to four months. 


Stripping and Classing. 

This w’ork is usually done during wet weather, when out-door work is; 
not practicable. After the tobacco has been thoroughly cured, and the leaf 
has become pliant enough to be handled "without breaking, stripping can 
be commenced. The stalk is taken in the left hand, and the leaves pulled 
off with the right, taking hold of the leaf close to the butt. The bottom 
leaves are of inferior character, and should be classed as thirds, also ail 
leaves that are badly worm-eaten or of bad colour. Generally speaking,, 
the topmost leaves also are inferior to the middle, and these should be put 
into the second or third class, together with any damaged or bad leaves- 
off the middle. The best leaves should be classed as firsts, keeping the 
long leaves all together, and the shorter likewise. The colours should be- 
kept as evenly aS' possible together. Texture^ colour, size, and soundness 
should all be- taken into consideration. As the leaves are, classed they 
should be tied in, hands, or bundles, containing about ten or twelve of the 
' same class or grade, the tie oansisting of one- of the sm-aller leaves; the- 
butts should be kept even,,; andThe, tie lapped- round as close to the end of 
the butt as can be done safely, e^ttending down to a depth of not more than 
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2 inches. The loose end is tucked in between the leaves, and the hand 
rehung on the sticks and put up on the tier poles again. These hands can 
be -put close together on the stick, about ten or twelve being the usual num¬ 
ber. The general practice with local growers is to make only two grades 
or classes, but this is a mistake, and three are quite few enough. In 
America, as many as twelve are made in some tobaccoes. It is true that 
this is generally done by the dealer; bur as we have no middleman buying 
and re-assorting tobacco in Victoria, it is the more necessary for the grower 
to give attention to this particular point. Another mistake has been the 
making of too large a hand, often four times larger than it should be. 
Very large hands take longer to tie, and cannot be made as neatly as 
smaller ones. They are more liable to come kwase, and when sampled, after 
jiressing, do not show well, owing to the leaf having pressed flat, while 
the butts look too large in proportion. The buyer immediately concludes 
that there is too much mid-rib in comparison with the usable portion of 
the leaf. The tie also has to be made deeper to hold the larger number 
of leaves, and this makes the leaf look shorter. The better the appearance 
of the leaf, the more money it will sell for. It is a good habit to bulk 
down sufficient tc/oacco on the sticks, if it is thoroughly cured, to provide 
stripping for several days. Where the grower has had some experience, the 
whole crop can be put down for this purpose, but should be re-hung as 
stripped until bulked for the sweat or fermentation process. The assistance 
of children can be availed of for stripping, as the work is light and pleasant. 

Bulking down for the Sweating Process. 

After the tobacco has been thoroughly cured, stripped, and classed, and 
re-hung in the shed, it should be kept in sweet condition until the spring, 
by the use of fires or ventilation, and the shed kept darkened. A plat* 
form should be made about i or 2 feet from the ground, on trestles or 
logs, the floor of the platform being made of boards or hang-sticks; if 
the latter, clean straw or bags should be placed on top. Bulking down 
should never be done wffiile the leaf is so dry that it will crumble, neither 
should it be put down when the tobacco is so full of moisture that it will 
mould. The right condition is when the mid-rib will crack two-thirds of 
the way up the leaf, and if the leaves are squeezed together in the hand 
they will open of their owm volition when released. It is never wise to 
put tobacco down until the first warm weather in spring. Tobacco can be 
put down in cold weather, with a large amount of moisture content, and 
will be safe until the warm -weather ensues, "when it is liable to mould, 
and will not sweat properly. The proper season is when the tobacco is 
coming into condition with the first wmrm moist w^eather, that is, after the 
tobacco has been dr}q and is becoming sufficiently moist to handle without 
breaking, and will stand the tests previously' described. It will then go 
through a mild sw^eat or ferment, and, in three to four weeks’ time will open 
up greatly improved in quality and aroma. Much tobacco has been ruined 
by non-observance of this practice. If the tobacco is bulked down when 
the moisture is drying out, after a wet spell, the sweat will not be satisfac¬ 
tory,, and unless it has experienced some warm -weather, wdll not be safe to 
pack, as it will go mouldy in the bale or cask. Having got the tobacco 
in good condition, and a suitable season for bulking down, the tobacco 
should'be taken from the tiers and packed upon the platform, keeping 
all the butts to the outside. It should be kept as straight as possible, and 
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can be piled to a height of 5 feet. It can be piled while still on the 
stick, or can be taken off and packed by itself. One fairly large bulk is 
better than two small ones- The best leaf should be put in the centre of 
the bulk, with the second grade at the bottom, and the third on the top. 
When finished, the whole pile should be covered with old tarpaulins, 
hessian, or any old cloths, over top and sides. The bulk should be 
examined every few days to see if heat generates, and directly the tem¬ 
perature rises above 80® F., the w’hole should be turned. The insertion 
of the hand 'well into the bulk will indicate whether there is a rise in tem¬ 
perature, but a thermometer placed in the centre of the bulk, with a cord 
attached, will be a more reliable guide. Tobacco, if put down in the right 
condition, does not ahvays require turning, but will go through a mild 
sweat, and, properly speaking, should never be packed for market until 
it has gone through a spell of moist warm weather. Three to four weeks 
is the usual period allowed for the sweat, but if the weather continues cold 
after bulking it should be left longer, and once it has gone through the 
sweat it can, if required, be left for months in bulk, and will continue to 
improve. It should, however, be in a dry situation and be kept dark. 

The fermenting of cigar leaf is a much more scientific process, and 
should be done in this State by the manufacturer, as the grower has not 
at his command the necessary heating rooms and steaming apparatus re¬ 
quired, The leaf can be much altered in character, according to the degree 
of fermentation employed, and it has recently been ascertained that some 
cigar tobaccoes are improved by being taken to 170^^ F. during the process. 
This can only be accomplished by skilled hands. One of the cigar manu¬ 
facturers in llelbourne (The States Tobacco Company) has offered to take 
good leaf, directly after it has been cured, to put it through the fermenta¬ 
tion stage in the factory to test its qualities. This will be a great assist¬ 
ance to the gro’wer imtil he is able to undertake this important wmrk him¬ 
self- 

The fermentation of tobacco is partly a chemical, and partly a life 
process, during which there is a slight loss of weight. The starch in the 
leaf is turned to sugar, which is consumed during the process of fermenta¬ 
tion. The percentage of nicotine is reduced, and the tannin almost all 
taken out. Thus the flavour is modified by the loss of nicotine, and the 
raw bitterness caused by the tannin removed. The aroma and burn of 
the tobacco are also greatly improved. 

Packing for Market. 

The old system followed by the grower of packing tobacco in bales, 
■enclosed in 'hessian and tied with hay “band, is not a good one, more espe¬ 
cially where the tobacco has to travel long distances by road and rail. 
Tobacco so packed is very often much damaged by wet in rainy weather. 
In dry weather the leaf becomes brittle, and is badly broken by handling, 
rubbing, and’cut by the tie-ropes. There is much waste in consequence, and 
tfe bales often reach their destination in a misshapen and uninviting con¬ 
dition. ' The loss in weight is ofterr considerable. The leading growers 
now pack in casks,' which' can be obtained from the manufacturers at 5s. 
each. These casksbare'4ft, $:'m. high, and 3ft. 6io. in diameter, and will 
hold from 1,000 lbs. to dbs. of heavy tobacco, and from- 600 lbs. 

'to,^,800 lbs. of bright leaf.’ The,■ screw press is the,most convenient, but 
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a lever press can be made effective. The method of packing in the cask 
is for one man to get inside the cask, first removing his boots : the hands 
are then given to him, and axe placed across the middle of the cask^ in two 
rows, the butts being kept all one way, and the hands kept as nearly as 
can be in the shape of a cylinder; then the hands are packed ali round the 
cask, keeping the butts close up to the inside staves. The next layer is put 
in the same way, except that the cross-rows should have the butts the 
reverse way. The layers should be kept an even thickness, with the middle 
always well filled. When the top is reached, the false lid is pur on and 
the tobacco pressed down to about one-third of the height of the cask. 
Four fillings will suffice, and the lid is used for the last pressing, and is 
fixed by nailing hoops inside the cask, round the top. 



TOBACCO CASK AND TOBACCO HANGING IN OLD-FASHIONED SHED. 


The different grades should be kept separate,, and each cask carefully 
marked with the weight of the empty cask, as well as the weight of the 
tobacco, and the grade—it is also wise to number each cask, in the event 
of one going astray, to enable it to be identified, together with the owner's 
brand. The advantages of packing tobacco in the cask are obvious. There 
is less danger from wet, no loss in dry weather from breakage, and the 
cost of the cask is not more than that of hessian, as five bales of tobacco 
will be contained in one cask. The tobacco also improves in the larger 
bulk. Heavy dark tobacco will stand more pressure than bright, there¬ 
fore less of the latter is usually packed in each cask. Cigar leaf is packed 
in boxes containing from 300 lbs. to 400 lbs., but if sent to the manufac¬ 
turer before fermented should be packed loosely and delivered with all 
possible haste, as if delayed for several days there will be danger of heat^ 
ing, especially in warm weather. 












^58 Agricultural Journal of Victoria. [9 Oct., 1905. 

Sheds for Curing. 

The site for a tobacco shed should be chosen with a view to getting the 
advantage of the prevailing winds, when required. At the same time, a 
very exposed position it not desirable. A wet floor is to be avoided, and 
as tobacco sheds are not, as a rule, boarded, a dry site is essential. It is 
often possible to choose a site on the edge of a bank, which will prove 
convenient for cutting out for a furnace, or for making such an excavation 
as will allow a waggon to be backed in to save lifting in loading, &c. 

For curing different types of tobacco differently constructed sheds will 
be necessary. For curing bright leaf the shed should be small, as it is 
easier to get the tobacco all in the same condition in small quantities, and 
also to regulate the heat for the curing process. A square shed, 16 feet x 
16 feet, four tiers or floors high, wdl hold an acre of tobacco. The lowest 
tier should be 9 feet from the ground, having poles 4 inches in diameter, 
running from end to end. These should be 4 feet apart on each floor. On 
these the sticks carrying the tobacco are hung. The next tier should be 
3ft. 6iii, above the first, and the third the same distance above the second. 
Two rows can also be hung in the roof. The walls should be made close, 
with ventilators to open or shut round the bottom, and the roof should also 
be well ventilated to allow the moist air to be driven out freely. The whole 
building is best constructed of wood. 

The heating apparatus may be an iron stove, with pipes running round 
inside the shed, at 5 feet from the walls, and i foot from the ground, 
the chimney pipe taking the smoke out through the roof or wall. Another 
means of heating is to have outside furnaces, with flues running along 
the floor of the shed, and these are sometimes simply made by digging 
trenches through the fl<x)r, and covering with sheet-iron. Charcoal fires 
ill tins will do the work in very small sheds. 

For curing heavy tobaccoes larger sheds can be utilized, as the heat 
required is not so great. If the tobacco is to be partially air cured, the 
shed should be built so that it can be freely opened or tightly closed. A 
useful and cheap shed can be built on the following plan, where bush tim¬ 
ber is available:—The comer-posts should be not less than 8 inches at the 
small end, and 16 feet apart each way in the square. They should be 
at least 4 feet in the ground, and 16 feet from the ground to the wall- 
plate. The first cross-beams should be let into the posts 9 feet from the 
ground, and should be not less than 5 inches in diameter at the small end, 
as the weight of the green tobacco that they will have to carry is consider¬ 
able. On these^ poles are placed, running" the length of the room, 4 feet 
apart. This will make the first floor. The next floor is made 3ft. din. 
above this, and the third floor the same distance above the second, bring¬ 
ing it level with 'the wall-plates. The roof should have plenty of pitch, and 
in this two more rows of tobacco can be hung on poles fastened to the 
; rafters. The holding capacity will be about one acre, which, when cured, 
,/wili 'vary from Soo lbs. to 1,500 lbs. 

A skillion, 12 feet wdde and 12ft dim high on each side, will add to 
the ^carrying ^ capacity.^ of the shed,, and be an improvemeuit in supporting 
against Wind. , The^'aides can-be' made of paling or weather-board, and 
where b^rkjs obtainable 'this latter ■ will suffice. Shutters,or ventilators 
should be all round' the building, to; enable the air to'circulate freely 




TOBACCO BARN BUILT OF BUSH TIMBER AND STRINGY BARK. 


This shed is not sufficiently provided with ventilators. 
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throughout when desired, and the roof should he well ventilated. Such 
a shed can be extended to three rooms—that is, 48 feet—but longer than 
this is not advisable. 

A ver}.* good shed in the north-east of Victoria is built of all bush 
timber, with Gippsland paling roof, and paling shutters for sides. The 
dimensions are 36 feet by 40 feet, including skillions, and the capacity is 
sufficient for four acres of tobacco. The cost is just under ^£30, all labour 
and material included. 

The majority of sheds in use at the present time are unsiiited to the 
cure of good tobacco, but could be made effective with a little additional 
trouble. The custom has been to build long, narrow sheds, with sides 
imperfectly closed, wdth bark or rushes to the height of the first floor. The 
intermediate space betw^een this floor and the eaves is enclosed wdth cheap 
hessian, which is raised or low^ered w^hen desired. This is not sufficient 
protection against the changes of the w^eather, and the tobacco is at the 
mercy of drying winds or wet spells, and is either cured too fast or too 
slowdy, and is often ruined after curing by constantly absorbing moisture, 
and again drying out with every change of atmosphere. Flavour and colour 
are lost, and in many cases the tobacco becomes half rotten through mildew^ 
on a great part of the leaf. A large proportion of Victorian leaf reaches 
the market in this damaged condition, and the reputation of the local tobac- 
coes suffers very greatly owing to this fault. The cost of the shed is not 
a very large item, and w/here it is found necessary to economize, well-built 
bark sides and roof will answer well. Thatch sides and roof will also 
make fair sheds, if made close and thick, the chief objection to these being 
the danger of fire. 

Iron roofs are objectionable, owing to the drip caused wffien frosts 
melt, the tobacco being injured by contact with water even in such small 
quantities. Tobacco is not in the shed for the whole year, and the build¬ 
ing will be found very useful for many other purposes, making a valuable 
asset on the farm. 


Diseases. 

With one exception, local tobacco crops suffer less from disease than 
the American. This is due, possibly, to the soils in Victoria being freer 
from oontamination, owdng, to its almost virgin state. The one exception, 
however, is a serious one, in the shape of a fungoid disease knowm as 
"blue mould.This disease attacks the plants in the beds, just as they 
are ready to transplant, and, though a great variety of treatments have 
been tried to find a cure, none have been entirely successful up to the 
present time. This disease appears in the same kind of weather that 
induces rust in wheat, and is possibly akin to that fungus. The means 
SO' far proved best to' cope with this trouble are more in the way of pre¬ 
vention than cure, and the'system to adopt, in order to avoid the mould, 
'is to have' the' beds, in places sheltered from wind, on well-drained soil, 
'and' well away from standing water. Burning the soil is a wise step, and 
the use of \ir'gin soil 'is also a good custom. The use of a dressing for 
the beds before plantings' made of i- Ib. of sulphate of copper, i, lb. of 
lime, to 40 gallons of watery,'appears to check the mould, but at the same 
time affects the, seed,' and the young plarits do not thrive well. A"solution 
of formalin also will check the/disease, but this is not all that is wanted, 
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and prevention is the only sure way to get good plants. If possible, have 
beds in several localities, with different aspects, and when the most suitable 
spot is disco^’ered keep to that. 

Pole Burn, a disease that attacks the leaf in the shed, is rarely known 
in Victoria. This is caused by too much moisture in the leaf during the 
curing stages. If it is observed, the shed should l:>e well ventilated, or 
the temperature raised to no deg. F., at which degree the spread of the 
fungus is checked. 

Calico, frog-eye, and Frenching are ncv known here, consequently 
there is no object in dealing wdth them. 


Summary. 

The foregoing remarks are intended to assist growers in a general 
way, with an insight into the cultivation and treatment of the tobacco 
■ciop. The varied conditions applying to the different soils and climates 
in this State tviil modify to a large extent anv rules set down, and the 
grower will necessarily have to study the effects of his treatments as 
applied to the conditions in his special locality. It has been impossible 
to go fiiliy into tiie scieiitinc side of tobacco culture and treatment in this 
article, but, where possible, a study of the science of tobacco culture will 
be a great assistance to the grower, always providing due recognition of 
local conditions is considered. It is proposed from time to time to publish 
articles in The Journal, dealing with these subjects, largely based on the 
experience of America, in which country exhaustive scientific experiments 
in all phases of the industry have been made, and practical experience in 
the growth of tobacco extending over nearly four centuries has been 
acquired. 

In every new country experimental work is necessary to prove the A'ariety 
suited to the soils, and types to be produced, and the effect of hxal con¬ 
ditions in climate, &:c., on the curing process, and this work should be 
done by men w'itli a knowledge of tobacco, or much time and labour niav 
be wasted. That good leaf can be and has been produced in Victoria is 
proved by the sales of leaf in England in 1902, at prices ranging from 3d. 
to 6d. per lb., the average price for leaf in America being 5d. per II). 
The recent experiments in growing cigar leaf show that there is a strong 
probabilitv of good leaf being grown for cigar making purposes, and in 
America prices for this kind of leaf range up to 2s. per lb. for field-grown, 
and up to i6s. per lb. for tent-grown. 

The opinion quoted elsewhere of tent-grown cigar leaf, by a manu¬ 
facturer, shows that good leaf of this type can !>e grown under suitable 
conditions, and, seeing that the leaf was the result of a first experiment, 
is most encouraging. Later experiments show still better qualities. The 
local grower suffers from some disadvantages as oDmpared with the American 
in that he has no buyers to take his leaf, and, from the various lots pur¬ 
chased, reassort and put the leaf upon the market in the most desirable 
form to the manufacturer. Again, the ' experience of several hundred 
years has established in America , many facts that safeguard the grower 
from mistaken enterprise.' A great amount of skilled lalour is also avail¬ 
able, whereas in Australia such labour is hard to find. 
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A reputation for the local product has also to be built up. But all 
this will come in time, and as a set-off we have large tracts of virgin soil 
which require less capital to secure, and the experiences of America as a 
guide to operations here. It rests with the grower to neglect no oppor¬ 
tunity to improve the quality and reputation of the local tdbaccoes, and so 
build up an industry that, judging by the profits obtained from the crop 
in other parts of the world, will materiallv improve the prosperity of the 
individual grower, and the community in general. 


Notes of Interest, 

Tobacco is not considered an exhaustive crop in America, and is grown 
consecutively for many years on the same soil, with the assistance of 
fertilizers. 

The seed ash of tobacco contains about one-third phosphoric acid, one- 
third potash, and one-fifth magnesia. This is ten times more phosphoric 
acid, four times more magnesia, and one-fourth more potash than the leaf 
ash. 

The area under tobacco in the United States is 700,000 acres. The 
average yield, 709 lbs. Tobacco farmers divide annually ;^i 2,000,000. 

The acreage for the Commonwealth in 1903 was 1,308 acres. The aver¬ 
age yield in Australia, computed over a period of ten years, was 884 lbs. 
per acre. The value of the 1903 crop to the producer was ;z{^i3,000. 

One tobacco plant will yield, when cured, leaf to the weight of 8 oz., 
averaging about 4 oz. 

There are said to be 220 varieties of the tobacco plant. 

The leaf surface of one acre of Havana tobacco has been calculated to 
cover more than four (4) acres. 

One ounce of tobacco seed contains over 300,000 seeds, and a single 
plant has been known to produce three ounces. 

The cost of growing tobacco in America in the field is estimated at 
from 2d. to 6d. per pound. This includes curing, and preparing for 
market. 

Taken at the time of topping, the average tobacco plant contains about 
3 per cent, of nitrogen, one-third of i per cent, of phosphoric acid, nearly 

per cent, of potash, and 3I per cent, of lime. 

The cost of the machinery^ required to work the tobacco crop is small, 
the average farmer having all that is actually necessary in the shape of 
plough, harrows, cart, scarifier, and hoes. 

One man can attend to four acres of tobacco, with assistance for two 
.weeks at planting time and three weeks at harvest time. A boy will be 
found all that is required at such times. 

Tobacco crops must have constant attention from the time the plants 
are put in die field until harvested, about twenty-two weeks. 

Stripping can be done by a smart boy at the rate of 100 lbs. per day. 

Plant beds for four acres can be made in two or three days, and will 
require a few odd days for weeding and watering. 

It can be estimated that, for attending to four acres of tobacco, a man’s 
full time will be about seven months in the year. 

Tobacco improves greatly with^ age after curing, and should be at least 
two years old before used, and will _ continue to improve for five years, if 
pro|^tlj stored. , 
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Comparative Analyses of Edi and American Soils. 

The following mechanical and chemical analyses of Edi and American 
tobacco soils were published by Dr. Ho^Ye]lJ then chemist for Agriculture, 
in the Journal for May. 1904:— 


-- 

- 

KK.STri'HY SoJL. 

WFiite Burley 
ToaacNk. 

North ('Urulina Soil. 
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Top.acco Soils, Eim. 
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Nitrogen *^3 
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A comparison of the average figures of the important plant foods in the 
six fields with the two American will disclose percentages in the Edi soils 
practically equalling those of the Kentucky, and considerably surpassing 
the North Carolina. It is possible that an addition of lime to some of the 
Edi soils might prove of advantage, but in all other respects the figures 
would appear to indicate that the use of fertilizers wdll probably prove of 
little effect. 

The Mechanical Analysis of Edi Tobacco Solis. 

As already stated, it is in difference of mechanical rather than chemical 
composition that we find the most potent influence operating on the 
physiology of the tobacco plant The figures giving the results of the 
mechanical analysis of the six samples, taken from different localities in 
the Edi district, will give an idea of the general characteristics of the soils 
of the district in this respect. These percentages, however, have to be 
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considered in conjunction with the meteorological conditions prevailing in 
ihe various localities. 
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The figures above represent what is known as the texture of a soil. A 
knowledge of the texture of a soil gives a fair, although by no means an 
absolutely correct, idea of the relative amount of water it will contain. 
The greater percentage of clay in a soil, the greater amount of water as 
a rule the soil will hold, and it is owing to these diit'erences in water con¬ 
tent particularly, that difference in mechanical composition so profoundly 
affects the tobacco plant. But the knowledge of the texture alone of a soil 
is not sufficient to say decisively what the relative amount of water it will 
ccmtain will be, for this water content is also determined bv the structure 
of the soil, or the arrangement of the soil grains. There are two factors 
then requiring consideration. The determination of the texture is a labo¬ 
ratory operation presenting no great difficulties. To determine the arrange¬ 
ment of the soil grains is, on the contrary, not an easy task, and the 
actual relation of the .soil to water is best determined by actual moisture 
tests carried out on the soil itself in the field. Such records of the moisture 
content of soils in some of the principal tobacco districts of America have 
been kept continuously for years, and an extension of the system is advo¬ 
cated. As a result of these determinations, the following conclusions have 
been arrived at. They are given in Whitney’s words: — 

Northern Cigar Tobacco Soils. 

Tobacco soils of the best grade in the Connecticut Valley maintain on 
an average about 7 per cent, of water throughout the season. There are 
many soils cultivated in tobacco which average 10 or 12 per cent., but 
these do not produce a tobacco leaf of the finest texture and most desirable 
quality on the present market. The meadow lands of the Connecticut 
Valley, wffiich were formerly cultivated in tobacco wffien a dark heavy leaf 
was in demand, contain on an average from 20 to 28 per cent, of water. 
As already stated, these soils are entirely unfit for the production of the 
grade of tobacco necessarv to meet the present market demands. 

The tobacco soils of Pennsylvania are heavier than those of Connec¬ 
ticut Valiev, and maintain on an average about 18 per cent, of water. 

The soils of the tobacco district of Ohio are as heavy in texture as 
the limestone tobacco lands of Pennsylvania. It is probable that the mean 
water content of these soils in an average season would amount to about 
23 to 24 per cent, of water. The tobacco grown under these conditions is 
used almost exclusively as a filler leaf. 

Soils of Manufacturing and Export Tobacco Districts. 

The typical soils for the highest yellow tobacco of Virginia, 
North Carolina, and East Tennessee maintain on an average about 
7 per cent, of whaler. Where the soils contain less than this, the leaf is 
inclined to be thinner in texture and to have a better colour, but the yield 
per acre is small, and the most economical conditions on the whole are 
maintained by those soils having from 7 to 8 per cent of clay, and main¬ 
taining on an average 7 or 8 per cent, of water. As the soil becomes 
heavier in texture, and the amount of water increases, other grades and 
t3pes of tobacco are produced. 

The export tobacco lands of Kentucky and Tennes.see contain about 
12 or 23 per cent, of cla\% and, as a characteristic feature, they contain 
from' 40 to 60 per cent of silt. These soils contain on an average about 
2 5 per cent, of water. 
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The characteristic soil of the limestone area of Kentucky, adapted to 
the White Burley tobacco, may be said to maintain on an average about 
20 per cent, of water. 

'^Records have not been kept of the manufacturing tobacco soils of 
■Virginia, but from investigations which have been made on adjacent lands, 
it is probable that the mean water content of these soils, having as much 
as 40 per cent, of clay, will not be far from 20 to 22 per cent of moisture.” 

The Mechanical Analysis of a few Typical 
American Subsoils. 

For comparison with the figures of the Edi soils, the returns are given 
below of the average results of the mechanical analysis of a large number 
of typical American subsoils. The very great difference in the relative 
clay percentage of the various soils adapted to each type of tobacco, will 
ifidicate the very important part the physical properties of the soil play 
in the production of the various characteristics of the product. 
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THE RECENT MORTALITY IN HORSES. 

Bf /. R. Weir^ Chief Imfector of Stock 

To-wards the close of May, information reached this branch that horses 
in the Chariton district were dying from some unknown cause. Mr. Cother, 
District Inspector of Stock, Geelong, was instructed to investigate the case 
as soon aS' possible. As the result of these investigations, Mr. Cother con- 
' eluded that the hay upon which the animals were fed was in great part 
answerable for Their death. This opinion was borne out by the evidence 
, afforded on fosPmoriem examination of an aged mare, the autopsy upon 
Which yevealed thoracic organs, lungs slightly engorged, heart ^ normal, 
abdominal organs apparently/ normal, with the exception of the small intes- 
tine?, which were inflamed. ’ ' There was a considerable quantity of serum 
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in the cranial cavity and spinal canal.” Mr. Cother brought down a small 
quantity of hay, which was much discoloured, and emitted a strong animo^ 
niacal odour. This was submitted to the Chemist for Agriculture for analy¬ 
sis, who reported on it as follows:—“ Examination of this sample gave no 
indication of any irritant, the only peculiarity noticeable being a strong 
odour of ammonia. This may have had some effect on animals in poor 
condition.” 

Fost-moriem specimens, and some dead mice, were also brought by ^Ir. 
Cother, and submitted for bacteriological examination to Dr. Bull, Lecturer 
on Bacteriology at the University, who reported upon them thus:—Spleen 
and liver normal, lungs slightly congested. The results of bacteriological 
examination were iiideiinite, and guinea-pig inoculation from the lung was 
without effect, the animal being still quite healthy. The sample of hay 
was very stale and black with fungoid growth. A* quantity of it was fed 
to a rabbit, with entirely negative results. Several of the mice forwarded 
showed evidence of lung congestion, but no single organism was detected 
at all uniformly in their lungs. Conclusions—^Although laboratory experi¬ 
ments were negative, it is extremely likely that consumption of the hay 
examined w’ould have injurious and even fatal effects amongst horses.’^ 

While the presumption was, in this case, that the forage was the cause 
of this mortality, there was nothing definite, as the appearance of the 
animals seen by hlr. Cother on the occasion of his visit gave no indication 
bv which he could arrive at a decided conclusion. The animals were ailing 
slightly for a time, afterwards assuming a recumbent position, there being 
very little constitutional disturbance, the loss of power being the chief 
thing noticeable. Two animals treated by Cother seemed to rally, and 
so far no information has been received to the contrary. Owners were of 
opinion that the mice, of which there was a plague in the district, were 
answerable for the death of the horses, as after being in the stacks from 
which the animals were fed, they died in great numbers. Whether it was 
that the inrush of mice had, by their spoiling the hay, assisted in the pro¬ 
motion of the intense growth of fungoid matter, it is impossible to tell. 
Suffice it to say that they too perished in great numbers, and, as will be 
seen by the report received from Dr. Bull, examination of mice received 
by him gave no evidence of the cause of death. 

Following shortly after this came information from Watchem of a com¬ 
plaint affecting horses in that district, brood mares being fatally affected. 
From the similarity of the circumstances, I at once surmised that it was a 
case of forage poisoning. As at Charlton, there was a plague of mice in 
the district, and the sample of chaff and oats furnished to this office, while 
being vastly superior, both in colour and smell, to the bay from Charlton, 
at the same time gave off a decided odour of mustiness, and upon magnifica¬ 
tion both the flag and stem of the particles of chaff exhibited a fungoid 
growth. Two animals bad already died, and a third was in a very bad 
way, before the matter was reported. Being firmly convinced that this 
sample of chaff was in great manner answerable for the death of the two 
horses, and the condition of the third, I advised treatment to combat the 
toxic effects of the food supplied to these animals, at the same time warning 
the owner that unless the damaged portions of the hay were ^parated fran 
the good, and not cut up and mixed with it in the chaff, mortality must 
continue. This advice was acted upon, and I have not since heard of any¬ 
more deaths on the farm. At the instance of the owner, Dr. Morris, ol 
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Watcheiiij very kindly made a fost-viortem examination of the third animal, 
and as the symptoms prior to death were identical in each case, we may 
assume all were sufferers from the same trouble. Dr. Morris states: — 
The first thing noticed was some difficulty in rising, without noticeable 
differences in power between the front and hind legs. By the third 
day it was noticed that the horse lacked the power of placing the front 
foot in the position to rise, the hind legs remaining more or less helpless. 

I have difficulty in knowing whether a horse's legs are weak or paralyzed 
or paretic, consequently I am not sure that the hind legs were paralyzed, for 
there was plenty of resistance in them, and the horse at one time kicked. 
At no time did the animal assume the sitting posture. The horse preferred 
to lie down, and did not attempt to rise until the head was placed in a 
natural position. The appetite was good from the beginning, and even 
20 minutes before death the animal ate a bran mash. It seemed, when 
called by name, to lecognise it by a ’whinney up to a short time before 
death, which took place in eight days from the appearance of the last 
symptom. Posi-mortem showed: the stomach when opened anteriorly was 
found to contain bran and chaff, also a very large number of bot worms 
partly mixed up with the food and partly adherent to the stomach wall. 
The mucous membrane was much ulcerated and eroded, especially at the 
pyloric end. The posterior wall was perforated through the ulceration hav¬ 
ing passed right through the wall. The perforation had allowed some food 
stuff to accumulate behind the stomach, but there was no sign of general 
peritonitis on account of adhesions all round. Two large fibrous looking 
masses were found in the anterior wall of the stomach. There was one 
small patch of gangrene in the duodenum about the size of a shilling, but 
otherwise the intestine seemed clear. The kidneys showed no signs of 
disease. The bladder was normal. There was a slight amount of gelatin¬ 
ous yelloiv material in the fat and connective tissue of the intestines, but 
not in large quantity. The lungs were congested, there was a slight 
bronchial catarrh. The ordinary subsidence congestion of the left lung, 

' on, which it was lying, was quite different from the aforementioned. Parts 
of; the lungs seemed almost airless, but there was no definite pleurisy or 
consolidation. The heart was tense, but did not contain an abnormal quan¬ 
tity of fluid, but it did contain a yellowish gelatinous ball, which seemed 
to different from ordinary ajite-morUm clot. Pericardium was clear. 
There was no wasting of the spinal cord. The brain cavity did not contain 
more than a dessertspoonful of serous fluid at most, the membranes were 
^' perfectly clear right down into the cervical region, also a specimen from 
The lumbar segment'of the spine presented no sign of meningeal inflamma- 
tion. There .seemed to be no cause evident as a primary cause of death, save 
the perforation of the stomach with possibly a secondary toxaemia." 

V ' In the early part of July information was received from the Secretary 
, of the Tiingamah Agricultural and Pastoral Society, Mr. Byrne, to the 
. "effect that an unknown disease was attacking the horses in the Tungamah 
'/district Mr.'Mathieson, District Inspector of Stock, Wangaratta, was at 
O'uce instructed to investigate the case, with a view to ascertain whether it 
was infectious. ' Fost-morfem examinations were made by him on two 
animals, and he, found a considerable number of various types of worms in 
the stomach ^ intestines. ' These had caused inflammatory patches in the 
stomach, caecum, (blind gut); and colon. ■ Mr. Mathieson was unable to find 
mj evidence of the infectivity of the .condition, although seven horses 'had 
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succumbed, and he was of opinion that the irritation caused by the worms, 
togetiier with the food supplied to the animals, was the cause of their 
death, and that it was not a contagious disease. By direction of the Secre¬ 
tary for Agriculture, Mi. H. S. Rudduck, G.M.AuC., was sent to Tunga- 
mail to conduct a still further investigation, as there remained two animals 
affected. In company with Air. Alathieson, he visited the farm where the 
trouble had taken place, and learned that one of the horses bad died that 
morning, and that another ivas in a moribund condition. 

Air. Rudduck reports:—Hearing that one was in a moribund condition, 
I decided to examine the dying horse at once. 

“ History of the Outbreak.—The mortality lirst showed itself about the 
30th June. The stock then consisted of seven farm horses of mixed ages 
and two ponies. Within one w’eek all the farm horses died, the ponies 
only surviving. A few days after the horses commenced to die, a con¬ 
tractor had six horses working on a road about 2 miles from this farm, 
and inside the same period two of them were attacked, showed the same 
symptoms, and died. 

‘‘ Symptoms.~The animal attacked is generally found lying on its side, 
with the legs stretched out, but there are no signs of pain or struggling. 
At the commencement, if lifted and placed on its feet, the animal can 
manage to walk, but experiences considerable difficulty in doing so, the 
progress being very slow and the gait stiff. Two of the horses that suc¬ 
cumbed, when spoken to by the owner, attempted to get up, but their 
hind-quarters were powerless, and after sitting like a dog for a few 
minutes, fell over and lay quiet. They were conscious to the last, and died 
without a struggle. As the last farm horse wms in a moribund condition, 
I decided to destroy it, and did so by opening the left carotid artery. 
The animal did not seem to notice the operation, in fact, the neck, and 
for about six inches on each side of the spine as far back as the tail, the 
nerve sensibility was practically nil, although reflexes could be obtained at 
the eye, mouth, rectum, &c. 

'‘Post-mortem Afpearances. —I made two post-mortem examinations, 
one on the horse destroyed by me and the other on the contractor's horse, 
which died; the morning I arrived. The most striking features in the 
examinations were, first, the absence of any marked pathological condition 
that one could attribute such well-marked symptoms to; and second, the 
alarming number and varieties of worms in the stomach and intestines. 
Beyond congestion of the lungs, engorgement of the heart with blood, and 
a few patches of congestion in the stomach and intestines, which may have 
been due to worms, there was nothing abnormal to the eye. The brain 
and spinal cord were carefully examined, and brought to Alelbourne for 
further examination, but in dissecting and on section nothing beyond slight 
congestion could be noticed. There was no visible increase in the cerebro¬ 
spinal fluid, certainly no trace of cerebro-spinal meningitis, or any other 
infectious or contagious disease. 

‘‘Summary .—I felt convinced from the symptoms and fosi-mortem 
examinations that I had an outbreak of acute poisoning to deal with, and 
that the poison was probably either a vegetable one or else an alkaloid, 
and that this poison had. gained entrance to the horses’ bodies with the food', 
and as both lots of horses had been supplied from the one stack, the fact 
that some had survived, also that other purchasers of this chaff had experi¬ 
enced no losses, did not alter 'the opinion I formed, viz., that I had an 
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acute poison to deal with, and that this poison was in the food. On 
examining the stack we found a large quantity of first-class hay (oaten), but 
changes had taken place in patches, the result of a visitation from mice, 
and these patches were composed of a miscellaneous collection of oats, 
chaff, husks, excreta, and probably dried urine of mice, the whole lot 
being coated and interspersed with fungi, and it is to these patches that, in 
my opinion, we have to look for the cause of this mortality, because it 
is well known that although the fungi themselves may be harmless, they 
can, and do, by decomposing food materials, give rise to deadly poisons, 
called ptomaines. 

'^Preventive Treatment.—As this trouble has appeared on a good many 
farms this year, it is advisable to endeavour to prevent it by destroying 
sheaves of hay contaminated by mice or in a bad, unsound, mouldy 
condition. This may entail extra labour and some loss, as it involves 
forking sheaves singly, double handling, and a responsible person examining 
each sheaf, but if, as in this outbreak, it means the possible saving of about 
^300 sterling, it is time and money well spent. 

Curative Treatment. —^The best treatment one can adopt when a horse 
is affected is to give a good laxative combined with an antiseptic. Some 
authorities favour calomel, as it combines both properties, but I think 
better results may possibly be obtained by giving a large dose of sulphate of 
soda, combined with creolin and compound tincture of cardamoms. This 
should be followed with doses, every three hours, of potassium iodide and 
tincture of nux vomica. Copious warm soapy injections are indicated, and 
may be repeated e\^ry two or three hours. 

Position of Animal. —As the horse is probably lying on his side, it is 
essential to pack him on his brisket, and have plenty of straw under and 
around him, and a warm rug on top. It is advisable to turn him over 
thrice daily in order to assist the circulation, and lessen the risk of congest- 
tion internally. 

Medicine and Doses. —For average farm horse : Take sulphate of soda^ 
I lb .; carbolic acid, pure, i drm,; compound tincture cardamons, 2 ozs.; 
warm water, 2 quarts. Give as a drench slowly and carefully. In two 
hours give and repeat every three hours as long as necessary the following: 
—Take iodide of potassium, i drm. : tincture of nux vomica, 2 drms. ; 
water, i| pints. Give as a drench.” 

Bacteriological Exaraination. 

A portion of the posi-morte^n specimens obtained by Messrs. Mathle- 
son and Rudduck, were submitted to Dr. Bull, Lecturer on Bacteriology, 
University, who reports upon them as follows:— 

The stomach contained many small round worms, and invasion of 
the mucous membrane had produced "worm tumours” of long standing. 
Blood was clotted and normal. ' The brain and the portions of cord, 
beyond a slight trace of congestion, shelved no indication of cerebro¬ 
spinal meningitis. 

Cmichmons. —I have .discussed the matter fully with Mr. Rudduck, 
and am of opinion that death in similar cases has been due to decomposed 
hay. Samples of the latter (for the most part good hay) contained the 
decomposed remains' of 'mice, nests. The latter are saturated with 
organic matter from' the.and have beco,me excellent breeding foci 
for enormous numbers of mould'fungi and other organisms, the poisonous 
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products of wiiichj I believe, have destroyed the horses^ producing a variety 
of ptomaine poisoning which has acted principally on the motor nervous 
s\stem and heart. I am conducting experiments with the hay on guinea 
pigs, the result of which I will report in due course. If possible, I think 
experimental feeding with suspected bay should be undertaken with a 
healthy horse. 

This is just one of those cases which emphasizes the importance of 
the establishment of an experimental depot for animal diseases, and until 
such experimental station is provided, it will be impossible in many cases 
to check the enoiiiious loss occasioned from time to time in connexion wifcii 
unknown diseases of domestic animals, some of which are probably peculiar 
to Australia.'’ 

Experiments. 

On the result of the experiments conducted by him In coniiexioii with 
this matter, Dr. Euli reports: — 

“ Experi^nents .—With a view to determining the presence of toxic 
material (ptomaine) in hay, normal saline infusions were made separately 
from equal weights of the sound and mice-infected portions of the hay. 
Both infusions were freed from micro-organisms b} passing through a 
germ-proof filter pnodiiied Berkfeldt) and the clear sterile hltrate was 
injected intra-peritoiieally into two guinea pigs, as follows: — 

“ Guinea pig B'o. i received 10 cubic centimetres (200 drops) of sterile 
infusion. The animal ^veighed 353 grms. Beyond a temporary loss in 
weight, there wms no ill effect produced. 

“ Guinea pig No. 2, a larger animal, weighing 455 grms., received a 
similar quantity of sterile infusion from the ^ mousey ^ fungus-infected 
portions of the same sample of hay. The animal became ill, lost 
45 grms. in weight, and died of toxaemia (ptomaine po. soiling) in 40 
hours. At the fosi-morUm the 'peritoneal cavity contained a little sterile 
exudate containing many white blood corpuscles which had migrated from 
the blood vessels in response to the attractive stimulation of the poison. 
The lungs were slightly congested, and there was excess of fluid blood out¬ 
side the dura mater, principally along the spinal cord There was no 
marked congestion of the cerebral nervous system. Altogether, as far as 
absence of any pronounced posUmoriem appearances, the condition was 
analogous to that found in the affected horses. In order to demonstrate,'" 
if possible, the absence of infectivity of this condition (due, perhaps, to 
a minute ultra-microscopic organism capable of passing through the pores 
of an ordinary ‘ germ-proof' filter), agar cultures were made from the 
peritoneal exudate, and a third guinea pig was injected with peritoneal 
exudate and washings from the brain and spinal cord of the second 
guinea pig. The culture tubes remained sterile, and the guinea pig 
gained in weight, experiencing no bad effects whatsoever. It is evident, 
therefore, that the poison is incapable of multiplying within the animaFs 
system. 

“ Comlmions ,—These experiments, prove that the healthy and mouse- 
infected parts,'of the hay behave differently as regards guinea pig inocula¬ 
tions. and indicate that^ the 'difference is due to the presence of soluble 
toxin in the latter, w^erv fatal to guinea pigs in small quantities in producing 
a type of 'ptomaine poisoning.’ ,'The fatal results in horses are probably 
due" to consumption of larger quantities of the diseased hay. ^ Hu^ular 
inertia, but no' definite paralysis, developed in the infected guinea pig. 
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The stomach of one of the horses which died at Tiingamah, and also 
portion of its contents, were idrwarded to the Chemist fur Agriculture, 
who reports: — 

“ The contents of the stomach and some other portions of the intestinal 
tract of the horse were first submitted to a microsco])ical examination for 
the detection of any foreign vegetable substance other than the natural 
iood of this animal, but only the remains of hay and particles of otiier 
cereals were found. 

“ The stomach and its contents were examined chemically for poisons, 
with negative results.” 

General Summary. 

Perusal of the forementioned reports will render it probable iliat in 
all the cases had any reasonable care been exercised by the owners of 
the horses, the mortality in any of these cenires would not liave occurrrai. 
Take, for instance, the case of the Charlton losses, the animals were stalde- 
fed, but upon what class of forage. To judge by the sample which 
reached this office, and this was at least exposed to atmospheric action for a 
day, it simply reeked wdth an offensive smell, and in colour resembled what 
rcould be taken from the bottom of a straw stack during midwinter. When 
forage such as that alluded to is cut and bagged up, or heaped in a 
chaff house, the practical farmer can readily recognise what type of food it 
was for the horse. True it is that animals very often receive food of a simi¬ 
lar nature without apparent ill effects upon them, thus indicating that the 
particular mould fungus was not present in such food, which, by its action 
in decomposing the hay, forms the toxic alkaloid, or if present was not in 
sufficient quantity that fatal effects followed the use of the food supplied. 

Forage poisoning has been reported in this State previously, as a 
similar case was investigated by this branch at Beasley's Bridge, in the St. 
Arnaud district, in March, 1902, moulded ensilage causing the losses in 
this case. 

With the Watchem and Tungamah cases, the hav was greatly superior 
in appearance, but the animals were in each case badlv affected with 
worms, as will be seen by reference to the reports of Dr, Morris, Inspector 
Mathieson, and Mr. Rudduck", and their systems were in consequence 
much debilitated. Surely these parasites gave some evidence of their pre¬ 
sence in the animal’s intestines, and if so, why was not something done to 
eradicate them ? 

MODERN BEE FARMING IN VICTORIA. 

By R. Beukne, President Victorian Afiarisis'^ Ashodaiion. 

Part III,—Hive Stands and Covers. 

Stakds. 

The hive stand generally sold by manufacturers and dealers consists 
of a single board 22 inches long, 13! inches wide, and |-inch thick, nailed 
on to a piece-of 310, x 2in. at each end, as* shown in Fig. i of the previous 
article. On the top of this board, along two sides are nailed strips of wood 
TpJ inches, long, frinch wide, and 5 - id-inch in thickneis., 'A^pieCe^of 
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like dimensions, but only 33I inches long, is nailed across one end. 
These three cleats raise the hive body 5-16-inch, and form a 
bee-space between the bottom bars of the frames ^and the Jiive- 
stand, and, at the same time, constitute the entrance to the hive. This 
entrance is 12-Jin. x 5-i6in., and may be contracted in winter by blocking 
it for one-half or two-thirds with pieces of |in. x 5-i6in. wood. It is not 
advisable to have entrances larger than 5-16-inch., as mice may enter and 
destroy any combs not occupied by bees. This hive stand is fairly satis¬ 
factory, but rather expensive. The projection, which serves as an alight¬ 
ing board at the entrance, is also a somewhat objectionable feature, as it 
prevents close, packing of hives in shifting colonies by road or rail. 

A hive .stand can be made of half the weight, and at only two-thirds 
the cost, by substituting J-in. x 6-in. white Baltic lining boards for the 
-Jin. shelving, and a frame of -Jin. x 6in. white Baltic flooring for the pieces 
•of 3in. X 2in. This frame should be made the length and width of the 
hive, and 2 inches high, the lining boards being nailed on top, and 
the three cleats on top again. A detachable alighting board, sloping down 
to the level of the ground, takes the place of the projection. This stand 
rests on the ground all round, and the exclusion of draught underneath 
compensates for less thickness of the floor. If pressed down tight on tc 
levelled ground, it affords no harbor for spiders and other vermin, nor a 
hiding place for queens (where queens are clipped) at swarming time. 

In some districts, particularly in forest country, trouble occurs with 
hive-stands, and even hives, through white ants entering the wood of the 
stand where it touches the ground, and destroying it, and unless checked, 
eventually the hive. At a trifling expense in the first instance, this risk 
may be entirely avoided, by saturating those pieces of the stands which 
come into contact with the ground with a solution of sulphate of Copper, 
generally known as Bluestone. In a box J-inch longer, inside, than the 
longest pieces to be treated, and made water-tight by running boiling wax 
over all the joints, dissolve sufficient Bluestone in water to mafc a saturated 
solution, so that in about a day, with occasional stirring, some of the cry- 
sfals remain undissolved. The wood to be saturated should be thoroughly 
dry, and be packed into the box of solution, with bits of stick between 
the pieces to keep them apart, and a weight on the top to keep them under. 
Immersion for 24 hours will be sufficient, when the wood may be exposed 
to air and sun to dry. After the stands are made up the pieces impregnated 
should be painted or tarred to prevent the bluestone being soaked out by 
rain water. 

Covers. 

In the matter of hive covers there is perhaps more neglect on the part 
of beekeepers than in anything else; and yet upon the cover depends in 
a great measure, not only the prosperity and health of the colony, but 
the durability of the hive itself. When hives, however well made, are 
covered with bags, palings, bark, or pieces of tin and iron, which materials 
either absorb the rain or conduct it into the hive by soakage around the 
edges, one need not wonder to find hives gaping open at the joints with 
boards warped or cracked, and mouldy combs inside. A hive cover should 
be watertight above all things, but it should also be constructed so that it 
will throw the water clear of the hive walls, and prevent the fierce heat 
of summer and the frost of the winter penetrating from the top. A 
flat, single board cover cannot fulfil these requirements. Even when kept 
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Well painted on the outside and strongly cleated at the ends it will warp, 
twist, or crack in the heat of summer, and will then not fit down close 
on'to the hive all round. This will give rain water entrance to the in¬ 
terior of the hive and robber bees an opening to hover round during a 
dearth oT nectar. 

A gable cover wltli base board resting fiat on the hive, siinnoiintecl by 
a pitched roof with eaves projecting down a little below the top of the 
hive, is most effective, and keeps the hive dry and cool in siimnier, and 
warm in winter. This cover is, however, somewhat tronljlesome to con¬ 
struct, and not suitable for migratory beekeeping, l>eing bulky and of an 
awkward shape for transporting. After using exlensively for a, number of 
years about six different patterns of hive covers, I find that a, flat one 
covered with plain galvanized iron is the best all round. This is made 
of two layers of boards such as may be got from kerosene and jam cases. 
The boards of one layer run crosswise to the other, and are nailed togtcdicr 
to form an oblong of 2o|in. x i4§in., fhat is inch longm: and 
wider than the hive. Strips of board wide enough to project lyincli aJI 
round on the loAver side of the cover are nailed to the edge of it, 11 le 

whole is then covered with a piece of galvanized (plain) iron, No. 26 gauge, 
measuring zSin. x i8in., and cut in at the corners to allow of 
.it being turned down' at right angles and secured at the eaves. A sluvi (tf 
26-gauge plain galvanized iron yzin. X36in., which is a trade si/e, will thus 
' cover six hive roofs. A hive cover of this description will outlast any other 
kind. It requires no paint, as the wood is not exposed. There is no warp¬ 
ing, as one layer of boards checks the other; it is water and fire-proof: ami 
' # of non-conducting material, such as paper, are instated luawemi 

.iron and wood, it is also heat and frost-proof. 


THE PAVILION OF THE DEPARTMENT 
OF AGRICULTURE AT THE MELBOURNE ROYAL 
' AGRICULTURAL SHOW, SEPTEMBER, 1905. 

A' Ar A. 7 \ S\harp^ Assist ant Editor, 

Once again the wisdom of erecting a special pavilitni for tfie lu.iusing 
of the exhibits representative of the brandies of the DeiiarlUK'Ut. of .AgiT 
'"culture has been apparent. The advantage to tlic visllor is very marlea'b 
the grouping of the various exhibits not only means greater conviMiiencxy 
' but'.enables him to obtain a better insight of’ the obj<icts and meilioi.ls 
,yf.ndfthe results achieved by., the Department, The educational gain to liu,! 
'co-nimurdty generally by such an exhibition cannot be over»es('ii!'iatex:L 

As on the occasion of the previous show, the pavilion was daily visited 
immense crowds of people, so much so tliat tl'ie want of a larger buihl- 
'■*'‘ilig',Was'keenly felt, not only by the sightseers, but by the oflkor.s in 
charge. ^ Undoubtedly, the Departmental collection of 'exhibits is one of 
the leading, features of the Show, and ere long the question of increasing 
'v'“':4he"' accommodation must receive serious consideration, otherwise the latid- 
....gble efforts, of the officers will handicapped. The public, especially 
rural visitors, evince^ a keen interest in all the evidences of the benefit^ 
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of the New Agriculture, which the Department is endea.voiU’ing to incul¬ 
cate throughout the State by the means at its disposal. Something has 
already Ixen done, but much more remains. If are to become a great 
producing community, we must follow closely in the f(K)tsteps of our 
American cousins, wlio, )'ears ago, placed agriciiltun.! on a higli je\’cl, ami 
are now reaping the inevitable advantages consecpient on such a, 

' step, accrue not only to the individual but to the State. 

The exhibits in tlie pavilion were divided into two m;nn sections, those 
relating to animal |)roducts being under the control of Mr. R. Crowe, 
Superintendent of Exports, whilst those dealing with the products of the 
soil were taken cliarge of by Mi". J. Knight, Inspector of Rural Indus¬ 
tries. The annexe wms devoted to the exhibits from the Dookie Agricul¬ 
tural College. 

Notwithstanding the exceptionally inclement weather experienced, the 
attendances, irrespective of those of members, totalled 80,000 for the five 
days the Show was held. Although there was a falling off to the extent 
of £24^0 in the admission receipts, this leeway was more than made up by 
the additional entry fees, donations, &c., received. The financial result 
was satisfactorv, the profit accruing to the Royal Agricultural Society being 
no less than ;3^3,ooo. 

Dairy an& Export Branch. 

Tlie most imposing display was that made by tlie Dairy and Export 
branclp ami vonsiyjuently it attracted considerable attention. This is not 
to !.Hi wondcrcal ai, wlum we remcmlKw the value of the dairying industry 
to the Slate. Sinc'e the ince[)tion of the oversea Imsiness, no less than 

5,000,000 sterling has been, brought to Victoria for butter alone, as 


the following return, 

prepared by Mr. Crowe, 

clearly shows: 

Season. 

Quantity. 

Tons. 

Value. 

£ 

1889-90 


50,300 

1890-91 

759.I: 

91,200 

1891“92 


225,400 

1^9-'‘93 


404,432 

l893U).:j. 

7/)52| 

761,273 

1894-95 

11,584,1 

T,o8r,243 

1895*96 

0,586 

9014000 

189 6 “9 7 

9M5h 

942,247 

1897-98 

7,T75 

670,000 

1898 -99 

9,774 

974,400 

1899-00 

17,107 

i,6o.,:|,6oo 

,1900-01 

16,163 

1,664,790 

,K)01 -02 

11,152^ 

8,565 

1,226,775 

1902-05 

1,278,059 

1903-04 

74.736 

1,444,1:67 

1 904-05 

i6,38t 

1,654,481 

Total 

146,433! 

;£i4,974,367 


I.ast year there was an immense exhibit of butter—252 lioxes of 56 lbs. 

net eaclm-.being the daily output of the largest factory in Victoria at the 

hf‘ight o.f tlte season, Init on this .occasion tl:ie honours were! more c^venly 
divided lx*tween butter and cheese,'special prorninence Ixang given to the 

8700 . ■ X 
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last-named product. ]\lost of the leading dairying countries in the world 
were represented. Butter from Denmark, Siberia, Ireland, and Canada, 
as well as Victorian, was exhibited, in close proximity, so a.s to admit of 
com|)a,risen, Tlie Danish and Siberian were packed in casks, containing 
112 II)s. and 122 lbs. respectively, whilst the ottiers were in pinci boxes of 
56 lbs. each, the Canadian being a cube, and the Irisli slightly pyraniidic 
in shapes, Tlie general consensus of opinion of visiting ex|')erls was that 
the Victorian package was superior to the others, and also that tlie butter 
itself was an easy first, although the quality and condition of the Danish 
product were gc 3 od, notwithstanding the time that had elapsed since manu¬ 
facture. A collection of Victorian tinned butters was also on view. A 
consi.derably oversea trade, chiefly with Eastern markets, is done in this 
line. Last season it amounted to 1,250,000 tins, valued at ^-^12,352. 
Mr. Archer and other officers of the branch imparted information regarding 
this valuable exhibit. 

The cheese exhibit was very striking. An immense Chc'ddar, weighing 
halt a. ton, and made at the Boisdale factory, was an ohject rd' siiedal 
interest. This was suiroundecl by an attractive collcxdion of fancy 
cheeses (twelve varieties), made at the Farnham and Rokeby :l‘actories, 
under the supervision of Mr, J. G. McMillan, Instrudor in Cheesemaking, 
In addition to the Victorian products, cheeses from Ihigland, Canada, 
New Zealand, Holland, France, and Switeerland, were exhibited. Judg¬ 
ing by the comments made by the samplers of the diffi‘rent makes, tire 
general impression given was that the flavour of the Victorian cheeses was 
excellent, and reflected credit on the educational work of the Cheese In¬ 
structor. Although the export of cheese to the Uni led Kingdom is at pre¬ 
sent comparatively limited, there is a considerable inter-State and oversea 
trade, the latter chiefly with South Africa and Eastern porls. The exports 
for .T904 reached 1,072,040 lbs., valued at ;j^26,88o. 

In addition to butter and cheese, exhibits of condensed, concentrated, 
pasteurized, and dried milk, and also plasmon specialities, were tastefully 
arranged. Although Victoria can successfully turn out condensed and 
concentrated ^milk, and last year exported 591 tons, valued at 
a considerable quantity is still imported from foreign countries. 

An automatic self-registering thermometer (64 days), for recording the 
temperature in the cool chambers on shipboard, evoked considera'lile in¬ 
terest. A system for checking the temperatures in the chandlers at cool 
stores was also illustrated. A thermometer is |)laced in eacli diamlx-ir, 
and connected with an electric indicator (scrutateur), which is in tlie office 
of the superintendent, who is thereby enabled to ascertain tlie temperature 
of any of tlie chamku's, witliout leaving his room. 

Specimens of the milk fever sterilised air cure appliance weia^ on view* 
This admirable apparatus was described and ifliistraled in the special 
dairy number of the Journal (June, T905). Consequent on its I'lublioation 
numerous instances of the efficacy of the treatment have been reported, al¬ 
though in the absence' of the prescribed appliance, an ordinary bicycle 
pump has been used. , 

The frozen mieat and poultry trade was largely in evidence. Carcasses 
of pork from Ireland, Holland, and United States, weighing 82 lbs., 77 
lbs,,'and 74 lbs. 'respectively, were with Victorian produce on view* 
h'Mutton from the''Argentine Republic and Victorian was alsO' shown* 
Unfortunately, the imported meat did not arrive in the best of condiliott 
for the purpose's''Of comparison. 





CHEESE EXHIBIT. 

















THE RABBIT INDUSTRY. 



EGGS GRADED AND PACKED. 
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Willi regard to the Victoria,n export trade in pig products, there is 
abitrulaiit room for development, LavSt year we sent away 1,656,920 lbs., 
valued at nearly ;£*4o,ooo, whilst Denmark exported to the time of 
^^^4,500,000, and (Janada, ;^3,ooo,ooo, M;r- Crowe aptly points out that 
according lo llie prn|)ortion of pig to milk products iii Denmark and’ 
Canada, we should lia,ve, an <,‘,xpoi:t trade exceeding ;^8oo,ooo, instead of 
^h|O,O0O, 

Ca,i!ie from ail, parfs ot the world, and Victorian turkeys, cldckcais, 
rahlihs, Inires, iKic., ruadt^ a very fine display. During the week ];)i:eceding 
tlie show over 10 tons ot' turkeys were killtxl and prepared for export at: 
the Go\’ernuient Cool Stores, ICxliibits, cmphasi>:ing the advantages of 
grading eggs, and also of tlie satisfactory packing of eggs for export and 
cool, storage, were highly instructive. Eggs, stored at the Government 
Cchd! Stores for upwards of eight months, were, when opened up recently, 
found to be Cf|ual to fresh laid eggs. Daily demonstrations of ],)(>ultry 
dressing were given, by Mr. Hart, whose remarks were listened to with 
keen interest* 

Tiie rabljit industry was brought uruler prominent notice, almost every 
phase of tln^ trade Ijeiiig illustrated. The rabbit has ijlayial many parts 
in Australian Instory. It was originally introduced for sporting puryioses, 
!)iit ai'ter a sliort lapse of time it miiltiplical to such an extent that it iK'came 
a pest, and l,>ronght trouble to many a farmer. dlnK-s have changed, and 
the rabhit is now a ])ror!tai)l(i line of trade. These nanarks apply equally 
to t!io hare, 'fhe following figures indi('a.te the extent, apart from Icxal 
co,nsum|)llon a,nd inter-State sales, to wtdek the trade has developed 

Exports of Rabbits and Hares {Pairs). 

1902. 1903. 1904. 

3,274,216. ^ 3,50,1,197. ^ 3,560,052. 

The value averages annum, while the skins exported 

annual,ly represtait ;£h,00,000. In addition to the export trade, large 
quantities of skins are used locally in connexion with iiat nianufacture. 
Last year ^"“14,000 worth' was so utilized. The skin is put to another use 
when lh(;‘‘ luiir has beam reniovaal. It is then cut in fme threads, and ex¬ 
ported for tiie purpose of being tuad<'^ into gelatine. An effective e.xhlbit, 
suf)plied by tlie Denton Hat ifills, illustrah.t(l the various stages' of hat 
manufacture, from the green skin to the fuiislied article. 

Cliem:ical Brandi. 

The ex'luhits of tlfis branch, while perhaps .not so attractive In appear¬ 
ance as t,hose of the Dairy jutd .i^lxport Branch, wewe instructive and in¬ 
teresting lo the up-to-date farmer. The Cliemist for Agriculture lias done 
much in developing iiufirovaai inetliods of production l>y advocating kdter 
cultivation methods, and the use of artificial manures, Tlie result has 
lieen that land, whicli was regarded as worn out, is towlay giving better 

and more even yields than when it was first'cultivated. In ' 1899 only 

225,000 acres were manured, am,! 500,000 acres fallowed, but the. figures 
for 1905 are:~Acres manured, i,521,946,- acres fallowed, 850,000. As 

4,000,000 acres in the State are under cultivation, there is abundant room 

for f'urther development, I'he effect of phosphatic manuring was '.strik¬ 
ingly shown by the branch. Millets and sorghums, manured and un- 
m,anureci, grown in the same experimental field, were exhibited, Those 
grown in the unmanured plots were, in the case of millet,'a'l:x)ut 18 i,nclies 
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high, and of sorgluim, 2 ft. 6in., whilst the somites from tlu^ nianured 
plots, I he ii.iilh-'l:s reached 6 Ft. 6in., and the Horghiiins 7 ft. 6iri. 1 ' 1 ie 
iiecess/ily for tlic d/ 7 / 7 /’c/f// Ii/cmNn*s Aci was borne oiii by Ihc |iia!smicc of 
samples'of maiutre.s piindiased, in the country. Thr'se vvert,^ rightly hibellecl 
^‘ Good, bad, and iiHliffcrentd’ 

A map, showing t'he experimental fields tl\roug>:liout fho Stalry was 
liilvitcd. d'hese fields were made up as follow:.- 


!h.ir[)osc. 

No. 

Acreage. 

1,k,'*rm. 

W'heat ... 

... 26 

.. 3 0 acres ... 

7 \'car.s. 

Gultivatiou 

... 4 . 

... 3 0 acres ... 

6 years. 

Forage 

3 ! 

5 acres ... 

3 years. 

Special Forage 

... 6 

... 3 to 5 acres ... 

3 years. 

Pasture ... 

43 « 

... 5 to 3 0 acres ... 

3 years. 


Samples of soil (surface and sub-soil) taken from die various experb 
mental lielcls, were on view. In some cases the difference? in tlie samples 
from the same ]ilot was very marked. 

There was a line show of laboratory apparatus and a[>])]ianc(!S, such 
as the Ilefractoraer (for detecting butter adulteration), winch was (l(,'scrib(,;d 
in the August numlaer of the Journal, the Polariscopc (used in the analysis 
of sugar beet), combined water oven and still for deferrnining moisture 
in manures, also apparatus for the analyses of soils and fodikws, detection 
of poisons, sugar estimation in wine, and estimating moisture, &c*, in 
butter. 

Samples of butter, manures, soils, preservatives, lime, mangels, bran, 
chaff, millet, &c., recently analyzed, were on view, together with photo¬ 
graphs of the growing crops on the experimental fields. An irhcnasting 
exhibit was some stained nun’s veiling, showing the adulteration of Rnsi)- 
berry cordials with foreign colours. 

Eural Industries Branch. 

This branch, which is controlled by Mr. J. Knight, had a representative 
and varied collection of exhibits. Mounted specimens of weeds and fodder 
grasses, collections of agricultural and garden seeds, essential oils, fruit 
models, were all of interest. Maize, that valuable fodder crop, was also 
exhibited, samples of seeds and plants being on view. 

The flax industry was well to the fore, flax seiid, green and dry plants, 
fibre, and oil cake; whilst outside the pavilion a complete j:)la;nt--llrn'?Hher, 
breaker, and scutcher—was in o])eration, Mr. R(d)llliard Ixfmg in chargi*. 

A fine exhibit of dried and bottled fruits, and of fruit [)ti!p, was greatly 
admired, whilst during tlie show interesting demonstraiious of fruit grading 
and preserving were given by Miss Mendoza. Specimen fruit cases wen:* 
'also exhibited. 

Mr, Knight for some time past has given considerable attention to the 
manufacture of cider, and he considers that the time has arrived 'when iht* 
industry can be firmly established. A plant has teen purchased by the 
Department,, and during the past season practical demonstrations Imvc 
been given In several of the fruit-growing, districts. The plant and the 
products''were on view, and 'explanations given by 'Mr. Gamble. The tern- 
: ''perance sectio'n of the community will be pleased to hear that non-alcoholic 
'cider', can and is, being'manufactured' satisfactorily. Samples of the cider 
A produced, by the'Dep.artment were distributed, so that'the public could 
" 'come^acquain'ted with the nature,of the production.., The'general .impres- 
,.;sion is that cider cannot," be' made from the ordinary' mtieties of ap'plds,, 
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and that tlui ciiior varieties are indispensable. Such is not the case, as 
il has been clearly demonstrated that a good cider can be made from our 
■aiiplcs. 


Entomological and Ornitliological Brandi. 

dd u' col lection of insects, birds, charts, &c., prepared by ]\ir. French 
“ivas, as iisiial, inspected with interest by the visitors. The Australian 
Stick insects (Phasmidae) and the forest pests were exceedingly interesting, 
the ravages of the latter being illustrated by specimens of the timbers 
destroyed by them. Nature-study students had plenty of opportunity for 
extending their knowledge, the life histories of Victorian insects and scale 
insects, and the dissection of insects for teaching purposes being very 
helpful in this respect. Stuffed specimens of the insectivorous birds of 
Victoria, with their nests and eggs, were also very instructive. 

Those two enemies of the fruit-grower, starling and blackbird, with 
■an illustration of the damage they do to apples, were on exhibition. Like 
many other pests, the sparrow, fox, &c., that trouble the man on the 
land, they have been imported. It is to he hoped that the agriculturists 
of the Sfatti^ will 1x3 on tlieir guard, and prevent similar pests being intro¬ 
duced. 

Collections of instsds injurious to stored g(X>ds, nut and bush fruits, 
corn and grass, wen! also exliibited. 


Vegetable Pathologist’s Branch. 

The fungus diseases to which fruit trees and cereals, &c., are subject 
were illustrated by specimens and plates. 

A collection of native and introduced grasses formed an attractive 
exhibit. 

The recent controversy, formalin versus bluestone treatment of seed 
wheat, was brought under prominent notice by the staging of a collection 
of pots, in each of which 100 grains of wheat were sown on the same clay. 
The following is the result of the germination test: — 


NnmlKH' Ofjnnirmt.ed in—* 


TvBiitniCTiiij, 


Ftmimlin. 


1 l)>. to 40 gak. «owii wliilo still wot 
„ ,, 24 hours after treatment 

„ ,, ,, 4. (lays H 


,, t, ,, IS,, ,, 

-iH n M H 

'2 Ihs, ,, ,, 24 hours ,, 

,, ,, ,, 18 days „ 

»» n »» »» 

0 hours ill water liefora sowing 


soaked 


5 lha» to 40 gals., sown 24 hours after treatrnont 
Cheek, not treated 


BlMeBloim. 

I iiu to B gals., sown 24 liours after treatment 
M n 15 days „ 


e 


8 

{? 

111 

11 

14 

ifU’H. 

dnyB. 


(layH. 

. 

days, 

(hiy». 

days?. 

m 

02 ! 

1 

79 

89 

92 

92 

93 

10 

:u) 

29 

59 

74 

75 

75 

0 

n : 

10 

31 

49 

59 

71 

s 

10 

35 ^ 

60 

77 

78 

80 

11 


46 

65 

! 75 

78 

84 

9 

16 

33 

48 

64 

64 

70 

0 

4 

8 

16 

24 

25 

20 

0 

1 

3 

17 

35 

36 

49 

2 

7 

20 

28 ! 

35 

36 

45 

26 ! 

54 

80 

91 ' 

92 

92 

92 

26 

U 

40 

49 

61 

67 

75 

10 

20 

27 

43 

72 

74 

B1 
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Silage. 

The bc^nefitfl of. silage were drawn attention to l'>y tl\e partial <ir€clit>n 
of a cinai'lar fraa'iH! silo on the linefi advocated by Dr. Cherry. In order 
to secuixj the inaxiinurn returns from dairying, it rviil necessary for our 
farmers to ado[vt ii}e-('0*(late mctlKHls, one of whicth is to provide tor a, 
regular sup()ly of suitable fodder in the sliape of silage. I.’he Drpa.rliriiail 
is taking slofas to errixi: silos for demonstrat.ion purposes in a limited niiiii ' 
her of districts, tlie cost to be repaid In three annual instaliTKait.s. 


Potatoes, 

Mr. S'eymoiir, the potato expert, was in attendance, and dispensed 
valiiafilc infcuiiiatioii to .numerous incjuirers. A tad,lection of seed potahxs 
was exhil)ite(.!. Of the varieties shown, 26 were imported f>y the Depart- 
naent, and are still in the experimental stage. The princi|)rii early kinds 
are Foundling, Duke of York, Table Talk, JohnsonD Diamond, and Kln[! 
Loth. Diiiiion and Foundling from ap]>earanee shmdd Ije lK.!avy croppers. 
The Northern Star was also staged. As far as autumn growing is con¬ 
cerned, the results have not been as satisl'actory as could lx desirecL 
Thirty-seven other varieties were also on view, amongst tlie early ones beln|; 
Maulers Early Thoroughbred, Beauty of Hebron, Carman No. i, Daniel’s 
Sensation, Southern Cross, and Early Rose. Many otlier light skinned 
potatoes were also exhibited. 

The leading kinds suitable for export were Brown’s River, Idat Top, 
and Copper Skin. 


Tobacco. 

Mr. Temple Smith, tobacco expert, had a fine exhibit of 'Victorian- 
grown tobacco. Some of the cigar leaf tobacco (Comstock S|:)aiiish, and' 
Connecticut) has just been sold at is. per lb., for nil grades (unfcT- 
mented). Some was valued as high as 3s, ^d, pm* 11 ;)., and experts staU;^ 
that it could not be separated from the real Connecticut lea,f. Formerly 
plug tobacco was the only kind grown, and it is satisfactory to find that* 
the first time cigar leaf is put on the market, gCKxi prkxs have ficjen 
realized. Cigar leaf will not interfere witli the market for [ilug tofciCiX), 
and it seems very possible t.hat a gcK>d cigar leaf will lx grown wlierc at 
present only an inferior i)Iug tobacco is j'lroduc'cd. I'hc.? fact that 11 gcxcl 
leaf can he produced has been proved, and it now only remains for’tlie 
growers to cultivate on right lines. Forty varieties havel'xen tested at the 
Edi Tobacco Farm, and of that number 15 have lieen grown satisfactorily. 

During the show Mr. Smith distributed a quantity of ai:)prc>vr‘d seed 
lo- 'growers. 

Poultry. 

Mr. Hawkins had an interesting exhibit of 14 pens of I.eghorns, Or¬ 
pingtons, Wyandottes, Old English Game, and Dorkings, illustrating the 
crossing of the various breeds for egg production' and'for export on the 
lines advocated'by him in the special Poultry Number oimjournd ('May, 
1905).' ,Mr. Hawkins was kept busy replying to inquiries, dealing' with 
selection, breeding, and management of poultry. ■ The' necessity of breech 








THE JOURNAL OF AGRICULTURE” AND CLOSER SETTLEMENT, 


WOOL SAMPLES. 



























9 .1905.] 1 Ju Pavilion of the Department. 591 

iiig whiit is (ieitianrk'cl by the London market, i.c.^ white flesh and clean 
while Ic'gs, \vas specially emphasized. A model portable breeding pen and 
lick-|mKjl: fowl house was also exhibited. The house is built in sections, 
no nails or scaxwvs I'Kung rerpnrecl for fastening it together. A vermin proof 
1'HM‘rh and a caJnli box for droppings arc provided. The size of the house 
is (dl. X with a licight of 5ft., sloping to 4ft. at front, the eave 

projrdiiig aff. 'fhe ihiK’c is also in sections, being hooked together at the 
eonicrs. Height, 6(1:., the half the fence consists of sheet iron, 

mid da^ lOT) is netted.^ Tho. iron shelters the Irirds from the cold winds. 
Tl'ie approximate cost is: - hfvuse -i5s., feni'e 2s. per running foot. 

A laiteiit trap nest, and also a 'brooder house, were on view. The use 
■of; ii'ie iraf) nest prevmits 1:he hen from eating her eggs, and enables the 
owner to discover the drones in the yard. 

hir. Hart, In aridilion t<j- dealing wdtii the export trade, also exhibited 
a model liouse and [joultry ran, which had many valuable features. The 
•lowidionsc is tick prcHfl’, and was described in the May Journal. It is 
provided with a nest box (three nests), 4rt. long, and i6in. wdde, and the 
lieigiit is 57111. in front and 1410. a,t the back. The shelter house and dust 
batii are 7 ft, long and 4ft in width. The. height is 4ft. at the back, and 
^ft. in front, the roof Inang hinged from the back. The dust bath is 6ft. 
fiim long, and 3ft. 6in. wide, the frame being made of 6in. x lin. hard* 
wood. A I'cversililc totaling trough o|)erni<‘d from the outside is a g,reat 
improvement on oh.l met hot Is. fl'lu; ma'cssity of turning over the grounds 
was drawn attention to, a. small hand |>lough Hung found extremely useful. 
Tree iut'crne and the thousand headed kale to supply green fodder all the 
yeax roimd wen; strongly recommended. Fattening coops and drying pens 
for sliow imrposes were also on view* 


Wool. 

A new departure was made this year, the Working Men’s Col lege,Mel¬ 
bourne, being allotted s|)ac<.: for its s])len(lid wool exhibit. Woolsdrting 
and wc:K>lclassing are well taught at the College; the instructor (M'r. Haile) 
also lef'turcis at the Bkimiers’ Classes, held under the auspices of the De¬ 
partment. Too much prominence cannot be given to the great wool indus¬ 
try, Tha last Austrahrsian clip brought over ;£^2o,ooo,ooo of outside 
money into tlm Commonwerdth, Cf that amount, Victoria receivex! 
;£J'4,997,6"59, whilst the e.siilna,t^^ for tl.ie coming season is over 5I million 
pounds sterling, 

IJnscoured and scoured wof:>l from the leading sficep stations of Vie- 
toria^ New Soutli Wales, and, South Australia were exliibited, together 
with specimens showirjg unprofitable sk?ep to breed, and^ wool to grow. 
Farmers’ wcxil was also sliown. Now that the keeping of shecjp is recog¬ 
nised on ev€,;ry well ordered farm, and so many large estates are being 
subdivided, greater opportunities for tlie farmer to grow wool exist. Ho 
must, however, be careful to make a start wffli good wool producers, and 
if so be will find a ready market for his clip, however small. Samples of 
hot water washed lamb’s wck)! (washed on the lamb’s back) were also ex¬ 
hibited. It is the highest value wool in the world, and last year realized 
3s. 2|d. per ih, in the london market. A merino fleecxg hot water washed, 
wliich ;n;‘alizcd ,2s. ;o|cL per lb,, was also on view. Various phases of hat 
inanufactuno from'llie sheep’s back to the hat, were also to te seen. 
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DooMe Agricultural College. 

Altlioiigh not: directly controlled by the Department’, the I)o(’»kie .Agri- 
ciiltiira -1 College exhibits are lo<'ate<J in the saim^ buihling, a s|)t'‘dal aitiu^xc' 
being provided. A splendid collection, prepared by the Priiiri|)af' 
(Mr. IT. '^''■ell arra,nged, and attratdc'd a g(H>fI deal 

of attention. The exhlliits.wheat, barh'v, oats, bultt^r, 't'odder and rooi: 

crops, olive oil, pres(H'ved fruits, and wine—all tesl’ify to ila^ g(M'’)d' work 
done at Dookie. An ingenious appliance for making t!ro|')[)er 'fence* sta^des 
which was invented and manu'ractiired at the Colk:‘ge, was an intrM;{'‘sl:'Tiig 
exliibit. In the hybridization of wheats, Mr. Pye has vr-ry sn(*c‘('‘ssfub 
Hundreds of varieties of wheat in grain and in the c^ar were* sjiown. 
progeny of the Polish and Medeah (macaroni) wheats, 1:4 distinct varieties 
descended from the two parent wheats, were particiilaiiy interesting, 

The egg-laying competitions have brought Dookie into considerabh;* pro¬ 
minence in the poultry world. The Manning pen (six Wliile LegTionis) in 
the 1904-5 competition laid i.vTi3 eggs. Piles of eggs, rtipreseniing llu! 
highest, average, and lowest number of eggs laid during the compeditinn 
were striking, and the lessons in arithmetic which are liere rc*|iroduced mmk** 
the display thoroughly educational. The cost of feeding, whetlier the 
birds be good or bad layers, is the same. It therefore pays to olitain gcKHi 
stock, instead of the ordinary barnyard varieties. 


DOOKIE AGKICULTUIIAL COLLEGE. 

LAYINC COMPETITIOl^, )<)04 5. 

RKT'uitx FKOM One White LKunoHN Pul'ivkt. 

Apre at coiumeiK^oment of towt, 6 Mionth». 

Wei<^ht at 18 months old, 4| llw. 

f/. iS', <L 

10 8 
.. } 0 

I :t 
4 R 

12 a 


18 2 18 2' 

* The onarket valve refere ojily jim a killer in the Melhonriir* Market. .CIO eai'ii W'W ofIVreU hn* nix of thrsr 
hens for the breeditig pen. Interest on e.apital Invi^stt^d in plant, alHo deprevdailun on Hatnv ami 
working exptnise.s, have not been connidered. 


ro 184 dozen iiJgga (zrJ) sola 
■^Market value of Hen 


By rearing 
,, cost of 
,, Profit 


Chicken to 6 months 
Food for 1 year ... 


Approximate Retu'hn from a Hen t.aytno the avehaok NOMiuu't of K<ujsi 
222 Hens odmpktino. 

Average age of Liglit and Heavy BrnedH, aay 7 jwnif ins. 


to 14J dozen eggs (172) sold ... 
,, Mkket value of Hen 
By rearing Chicken to 7 months 
,, eost''Ox BMod for 1 year 
Profit 


A'S the:heavit‘i* breeds were longer in maturing, the birds cost more to r#ar, htifc bring', a little better prie* 

In the market as he«8, 
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RKTIIEN' from .HkN IIAVINT, THK- LOWEST Ko(J-LAYJNO liEOOlLl) FOli TH-E YeAH. 


To S;! do/.oii (100) ... 

,, Markol. va.luo of ilou 
r*y roaring (!huO<nn t,o 0 luoulhs 
,, costi of 'l!\>o(l fur 1 y<uir ... 
lYijIlfc 


,s'. (L ,s. 

6 S 
I t> 

1 :i 
4 8 

— ‘i z 


8 2 8 2 


Ai'irr pnyini^ lis shar<' fm- labour, nlwo intoro«i on oapital invesled in plant and depreehition on same, there 
would he little protit; hut; tw the f(‘('(Un<''and clo!Uun;j;- are usually done on tho farm by the farmer’s 
eiiiUlren, the motley for labour reuiains on the farm. 


The current; ccnnpelition started on ist May last, and the figures of the 
three leading pens to 31st August are:—ist (White Leghorns), 443 eggs; 
end (Black Or})ingtons), 428 eggs; 3rd (R.C. White Leghorns), 411 eggs. 

Closer Settlement. 

A re|)resentalive of the Closer Settlement Branch of the Lands Depart- 
inent was in attendance, and distributed literature concerning the estates 
available for ap[)lication. 


Editor’s Brancli. 

The ofiportiinity of iiringnng (he monthly Journal of the Department 
under the noli(‘ti of the agricultural jiroducers was fully availed of. A 
large number signified their afipreciatlon of the Department’s efforts by 
enrolling themselves as subscribers. Mr. Kemp, who represented the 
Brandi, also distributed large quantities of the Bulletins that have been 
issued from time to time. 


THE FINING OF AUSTRALIAN WINES. 

By M. Burney^ Viticultural Eoepert. 

PART nr, 

■ The principal object of tlie preceding article was to give a practical 
idea of the chemical and physical action of various fming substances, with 
a view to affording information necessary to fm upon a fining best suited 
to local conditions. The tables show approximately the amount of tannin 
necessary for the complete precipitation of any given finings without taking 
into consideration the coagulating action of the acids and alcohol. 

Choice of Einings. 

As has tern stated already, it m impossible to lay down anydiard and 
fast rule to fix tlie amount of finings necessary to obtain clarification. 
Figures have been given to indicate the quantities likely to be found neces¬ 
sary, and should Im varied by experience in local conditions,^ and the re- 
C|uirements of the market for which the wine is intended. Cellarmen are 
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proverbially const‘.rvn.tive\ ami when able to ol>la,in chirifitMf.iori with 
finings with whlcli thcyy are famiiia.r,, are nof iisuaJly a.irxious lo change 
their nieilaK'ls. li: is nol the itileulion of wrllt''r to a,(l\'ocatt‘ (iiangi's ril: 
nietliotj wliore ilio nasiili; obtaiiU'd is sailsf'lH'tnry, but raiber to afford tie 
formation vvltli ;i view to assisting the (H^llannan !,<'» bx upon a lining suifed 
to !iis IcKX'il ctHuliiions. It is just Ibis knowledge of IrHail eoiHlilinns whk‘l? 
is all iaiportanl: ifi Ibc siK’cesshil handling of wiiU's. Hie (‘(‘Ibn'inan sboiild 
watch most can’^fully development O'f Ins wiikjs, noting (,\'i ref Lilly what 
improvement be can make in this develn[snicnt by acrtual experieiuxe It 
is not by merely rukaof-thumb methods that Ihe h(‘st rcHiiits can ite eiltiaifaMj, 
Care must taken in the measurement of Itie finings used, as It is onl}‘ fjy 
accurate measurement that practical information can be (>l)tained. Under 
modern conditions any sa,ving that can l.)e elTetcted in the ('ost of laaridling 
wines is of as much importance as the necessity of olitainlng rajiii! and 
complete clarification. Ify accurately measuring his finings, a,ml ca,rcf\illy 
noting the effects of varying quantities, the cellanuan is enabled lo obtain- 
clariiication at the lowest possible cost consistent, with tlie result desired 
to be obtained. It does not always follow that the best result can lie obtained 
from the cheapest-priced finings, which em[)hasizes tlie economic necessity 
for accurate measurement a,n(l careful observation. 'Ihe clarification by 
fining of the dry red wines of the Murray Yalley, wiiich form the backlxinc 
of the Victorian export trade, seldom offers any difficulty. Heavy wines, 
full of substance and body, they are able to stand a heavy fining, and 
be improved by it. Gelatine is the most popular of finings for this class, 
of wine, but, in the writer^s opinion, eggs are infinitely preferable when 
available, Lactocolle has been found to give satisfactory results, especialiv 
in young wines. If an improvement can be made on gelatine in fining;, 
the dry red wines of the Murray Valley, the same argumeni; must a[)ply, 
even more forcibly, for the dry red wines of the Upper and I.ower Goiil - 
burn. Many of the heavy, burgundies of the Dookie dislriet seem lo 
lose their colour very rapidly with age, and no fining sliouUl llierefore 
be used which would materially hasten this natural loss of colour. In tlie^ 
lower Goiilbiirn Valley district, many,dry red wines become rapidly worn 
and attenuated as they mature. This is usually due to a nafural 
abundance of albuminous matters precipitating the tannin in the first lees, 
The choice of finings should here te restricted to those whidi n'jducf* ttic 
natural tannin the least. In all cases whra-e dry red wiikas h:i\’e t(» 
fined prior to export, the reduction of tannin must lie cTirefully consideredt 
as the effect of slripment is towards luisfening tlvis redufdioru Jim! tlim-f: 
'is a, danger of the wines being found worn upon arrival in I.oudou. Wiili 
the clarets of the Lily dale and Great Westc'rn districts, wiiich arc usually 
marketed in Ixittle for local consumption, tlieir natural delicaicy precliidei^ 
any heavy fining.. As they axe often only consumed at a (''onsi dura file agf% care* 
must be taken to in no way interfere with their keeping qualities, so tliat 
they,may attain the fullest possible development of their natural Ixaiquet 
and flavour. With light white wines the best fining is isinglass, and if' 
care be taken in its preparation, complete clarification should always be 
obtained. As white wines are generally deficient in tannin, an additfon of 
, this substance is. almost always neoessar>% prior to the addition of the finings. 
Maay white wine 4 are diffierflt to-.clarify, and therefore ref|uire s|;>edal care 
in handling., Where this difetlty' is usual, it has been the writer’s experience 
'liiat it cam be latgdy overeom^.by^' an addition'of'tannin at the time' of fer- 
,iEentetioii, 40 ,thaf the bulk of the, impurities art precipitated in the first lees, 
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As soon as feriiientation is coiiiplete, the wine will be found to take a fining 
res (lily, and remain permanently bright. For sweet wines generally 
,gelaline is eommonly used, and if tannin is used in the proj)orlioiis 
indicalecl in the pnateding article, even witli \-ery sweet wines, Spanish clay 
wiH siiUhm i)e found iK‘cessu,ry. it is usiud' to apply a Jiiucii heavier 
lining to^swc'el; wines than to (Try wines, ajul if gelatine is the substance 
iisrd, it is (‘‘videiit tl'Uit au arlilition of tannin must be necessary to insure 
eoinpltife pnnipitatlon of the gelatine. It will be found that m addition 
■oi: iannin, just prior to lining, cuts down the finings rapidly, as the added 
tannin, being in a free state, immediately combines with the finings, causing 
tlieir complete jirccipitation. 


Wlieii to Fine. 

As a general rule, whenever a wine is not absolutely bright, it should be 
at once clarified. The cloudiness is either clue to organic matters in suspen¬ 
sion, albuminous substances in pseudo-solution, or germs of aJcoholic or 
microbian fermentation. In each case the cloudiness is made up of what may 
be termed impurities, which should be eradicated as soon as possible. There 
is nothing to justify the old method to wait until a wine is old enough to 
fine, as the longer a wine is left in contact with impurities, the greater is 
ihe clanger of those impurities deteriorating the quality of the wine. As 
soon as ever fermentation is complete, if a wine does not clear naturally 
means must be taken to obtain clarification at once. If this method were 
more generally practised there would be less faulty wine offered for sale 
than tiiere is at present. Often wines are found to go off as soon as the 
temperature of the cellar rises with the first heat of the summer. Usually 
this is due to the wiines containing genns of disease which develop as the 
temperature rises. If these wines had been thoroughly clarified during 
the winter following the vintage, the germs wmuld have been precipitated 
while in a dormant state, and would not have been present in the 
wine to l)ecome active as tlie increased temperature favoured their develop¬ 
ment, Sulphuring prior to fining should always be practised when fining 
young win{\s, so as to prevent any fermentation, which might prevent the 
finings falling rapidly. With wines almt to be bottled, even if bright, a 
fining is often necessary, so that there should tie no excessive sediment 
deposited in the bottle, which may redisaolve in the wine as a bottle is 
.shakem. Apjx^arance goes for so much, that every care should be taken 
to plea.se the eye of the (Xinstiiner. If the writer is criticised for con¬ 
tinually suggesting that great care must be taken, the excuse is that it 
is only with the most scrupulous and careful methods that the l>est results 
can be obtained. Cellar work is too often allowed to'get behind hand 
while other work is finished. The handling of wines is becoming, with 
keen competition, an operation which must take precedence of all others 
^on the vineyard. The grower^s stock of wine for the year represents 
his previous year’s labour, and’ should consequently receive all necessary 
attention, as that attention is required. Frequently we are told that the 
racking will lye done as soon as the pruning is finished, or that the grower 
means to fine Hs wines as soon 'as as he has finished ploughing. The 
cellar, on the contrary, should receive the first 'att'ention. Diseases■ and 
'defects in wines should be prevented rather than be allowed to develop,' 
and then some attempt made to cure them/ It is only by providing for 
possible deteriorf^tion, by treating defects in their incipient .stages, that 
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losses are to be avoided. The great argument in i'in’onr of' iiu‘ luu.si; 
modern cellar methods is that losses by disease are reduced to a miiiinuiiri, 
The chief object of j)askniri/ing wines is to destrov an\' gei'ins of ijisejisrr 
whii'h they may contain, and so insure (hem against subsequent loss* As 
wines liave to lx; clarific'd IxvFore they are pa,si(,!uri/<‘d', (he arguiitents u,se<l 
in favour of ehirifying young wines sirill apply. ibavign wrlfers aliuoHl 
invariably adr ise tluit iine wrsilher a,nd a higli bn,roni<‘lm* should be e!inso!i 
for fining w'iiies. Tor very light delii^nle wines (he ueafht-r (‘erlainlv has 
a consideraj)!e effect, and when wines are^ ahoiH lo be botlii'd <‘ba,nges its 
ihe atmoH|)hcric pressure may cause the lees to list*. in mosl inslaiu'os, 
however, if tl'ie above-mentioned eases be ex<'e|){e(b with tlie wini/s oi' dns 
country, wiiich are very much heavier tlinn tlvosc; to whieii loriugn \vriterf>; 
allude, the weather is not a very serious considmailion. 

How to Fine, 

The cellarnian, having determined upon tlie spt'cial variedy of fining lie; 
intencls to use, must mttasore out the desinal quaniily, and set alioirl 
dissolving it, as described in the prei'eding nrtic'kc Snpfxrsing that lliert^ 
are twelve hogsheads of dry red wine to be fined, and that the cellarmau 
has decided upon a fining with i oz. of gelatine per hogsht^arb la 
measures out 32 ozs. of gelatine, which are soaked in cob! water o\‘er 
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night. Next morning the cold water is poured off, and fresh watc‘r 
added, and the^ gelatine is dissolved by gradual heat* As soon as dis**' 
solution is complete the warm finings are poured into, say, three-tmrts of a 
bucket of the' wine to be^ fined, a sufficient quantity to keep the linings liquid 
when' cold. This bucket of ffnings, mixed with wine, is divided into twelve 
parts, one part therefore' representing 1 oz. of gelatine. As fast as' the 
wine is racked into clean ^'and aulphured casks, onedwelfth part of the mixed 
finings is stirred into a bucket of'wine, and thoroughly stirred da the hogs^ 
liead. To effect this'^ stirring,,,, many contrivances care used ' ',,In the 
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]kiril(!aux diHlrial: of .Fninn^ a ruling brush (Fig* i) is used, made of 
gaivanized stt'‘el from 3 to 4 feet long, and with pig^s bristles from 4 to 6 
!ficlu‘s long let into tiie end, wliich goes into the cask. The loop 
handle is fully wide eiiougli for the hand to enter freely. 'J'he cellarman, 
l.oldiug liis hand pa.lni tuipennost, describes a circle, bringing his hand 
towards him, and turning ids wrist, completing the circle palm downwards. 
As soon as Ids hand rear'hcs th(j point from which he started, he strikes 
hard in tin? opposite direction, thereby breaking the current set up by tlm 
previous motion* 'rhe knack of using this brush can be easily acquired by 
practice, and in my opinion is the most rapid method of stirring finings. 
Some (.‘ellarnien favour the Burgundy rod (Fig. 2), sha|>ed like a hockey 
stick, and used sottKnvhal similarly to the brush, but with a thrusting 
downwa,rd sirokts To tliose unacquainted with the use of either of these 
irnpiememts, various mechanical appliances are available. Fig, 3 shows 
a str'cl stirrer, of which the handle is attached to a rod moving in a per- 
l>(mdi<'ular slide. Wlicii the rod is pushed downwards, as in the drawing, 




the wings on either side expand, and are drawn 'together again as the rod is 
drawn up, so a,s to allow tliern to pass through the bungdiole* Figs* 4 
and 5 show another appliance arranged so that when the two handles are 
0|„>ened, tlie two semicircular steel plates 'are brought together. Figs* 6 
and 7 .show a contrivance with bevelled gearing. The little pieces of steel 
attached to the main rod fly out as the rod is turned', setting up a con¬ 
siderable current in the cask. Whichever system is used, it is necessary 
to stir in the finings, so that they mix completely with the wine. It is 
erroneous to suppose that if the finings are stirred into the surface only 
of the wine, that they will clarify the whole of the liquid as they fall. 
As soon as the finings are thoroughly stirred into the hogshead, the cask 
should be carefully filled and tightly bunged. The froth formed by the 
stirring must not be allowed to prevent the cask being completely filled, as 
any scum of finings left on tlm wood near the bung-hole of 'an incompletely 
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filied c;isk Ls liaMe to deotwipoae and taint Ihc wine. If the i'relli llrnvs 
over llie Lmng'-l'iolv^ if: innsl 1'm.' ^vasi^ed off clean, and the lniiiipiioi?* also 
wiped (!lenn litdYav'.' the <'ask i.s hningt‘d iiji. it is always pn'iVralhe> use 
small (V'ls’ks imr fining wiiu/s, as 1lu‘ smaller the volume of llie Hpuit!, Iht" 
more r.'ifihily and enii!f)|(‘({‘ly will llie riningK jmeelpifaivv I |lessilhig a 
set of I'iogshearLs, or |un'K'heon.s, should he set apart SjKH'iaJly in wlsirfi io 
fine wintss, and tsacdi ra,sk lliltal \vith a t<»p plug, so as to raeilitate raeking. 
If i'ne l(U'> hole i.s honai slightly (ai oiua sidt‘ of the eask, that is lo say, 
not: directly under'the hungdiole, the casks can he staektarijung .sidtoviiys* 
wdiicli obviate.s any necessity for filling ut> until the wine is ready to rack 
off the finings. The only disarlvantago of this method i.s that flnn'c 
is a difficulty in drawing samples, so as to know exaetly ^when Jlie. 
wine becomes briglvt. In large cellars it is sometimes found inr|"KJSsildc 
to confine the cdririfiCation l)y finings to small casks. IJndcw these dr« 
ciimstances, to ac'ciirately mrvasure the finings, and mix them tl'ifirougldy and 
rapidly with a large volume of wine, the best method is as follows:.- 



¥m, fi. Cui. 7. 


Place two hogsheads, or puncheons, above the level of tlie top of tlie 
casks ito be fined In most cellars, where an i!|>t)er story is not a\'ailal>!e, 
a' temporary platform can easily be erected on the top of cxmvijruently 
situated storage casks, as in Fig. 8. The wine ps pumped into one of 
the hogsheads, and as soon as it is almost full, the finings are stirred in 
as in the former case. Then, as the second cask is being pumi>t:*d full, the 
first cask can be syphoned dowm into the empty storage cask ready to 
receive it. J 3 y this means, the quantity of finings can he accurately 
measured and completely mixed with ithe volume of wine to l>e treated. 
Two*men working with thousand-gallon casks, can rack and fine easily 
3,000 gallons per diem. When large casks are used, spexnal care 
must be taken to prevent any possibility of the wine moving or fermenting 
while on finings,^ as the length of time which must elapse before tlie wine 
becomes bright is very considerably more than in the case of hogsheads. 
As a .rule, "a' wine fined in hogshead's should l>e, fit to rack off the finings 
within ten days, while with thousand-gallon casks the time may extend to 
siX: weeks, and even two months. . When wines are fined, so as to prepare 
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them fxu" it is not advisable to bottle them directly off the finings^ 

Although the wine may be quite brilliant, there is a danger of traces of 
the finings being carried into the bottles. Small quantities, imperceptible 
l:>oth to tile e}-e ami the paiate, are sufficient to cause a non-adherent lieposit 
in the hoi lie, wi^iich is mixed uf> in the wine with the slightest movement of 
the bottle, de|>rt:xiatlng the value of the wine to tiie consumer. Several 



writers have noticed tim influence of oxygen ii|K)n the precipitating of 
finings. Tiiere are sonietiiries certain tarinates of albumin which are 
held in pseudo-sol iii ion hi the wine, and are predpitaied when the wine 
ia oxidized iluring bottling. To avoid this danger, it is preferable to rack 
the wine? off finings, ami givci it complete rest for a month or more before 
bottling. 

UiiBiicceBEfal Piniiig. 

It somedirnes occurs that the fining operation, as described above, is 
not su(\;essful, and the wine remains cloudy, or, after becoming liright, 
sexm turns cloudy again. The causes lie either in the defective preparation 
of the finings, a lack of tannin, or 'a microbian or alcoholic fermentation. 
It may also occur through the quantity of added finings being excessive, 
but this is at once noticeable to the palate. Presuming that tlie ceilarman 
has disBolved his finings, as indicated in 'the preceding article, and has 
previously added tannin in sufficient proportion to insure the complete pre¬ 
cipitation of the added finings, a persistent cloud must be due either to 
the quantity of finings used being insufficient, the wine being insuffi¬ 
ciently oxidized to permit complete precipitation of the finings, or else to 
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sonic forni of inrnicnfntioii. As n rule, llu'sc iirsi U^o eiiiiscs of: liiilurn 
are siinieiru! Iv obvious, atnl an* sim|'ily nurRMlual. I1u* last <'a,so is the 
!iiosl: lroiil>ltasonu‘, n,s ii may mean tliat; I he wine will rapirlly dr^fi.vrioraJo. 
As soon as a wiiua shows aru’ si,au of disease, I he first rvmcdv Is a modmaitc^ 
to hr.'ivv hnin^i,!;. If ihis iining* docs not tak«\ flu* wiru' must lie at once 
racked into stiiphvircd casks, and fined a^^’nin. Sulphiinnis acid is tln^ 
only anilscpiic iMuanilhal in cellar work, ami is almost always sunicimillv 
powcirfiil to li’inporarily ('lu*ck all rcrmciitatioii until clarification is ohlnincd. 


Tlie Effects of Einiiig, 

It will he H(‘cn from tiie foregoing remarks tliai the first effect of fining 
is a jiartiul sterilization. By the itso of sulphur, tiie germs and ferments 
are temporarily rendered inactive, and are carrier! out of the. wine into 
the lees. What great value must, therefore, he pasteurization, whlcfi ('om- 
pletely deal toys all the germs in the wine. As a ftoili si’ientiric and prar'- 
tical mc'thod of handling wincvs, jiastcurizailon will undoulitedlv Ivecome 
:i popular treatment in all ])roper]y eijuippcd mcxlern cel]a.rs. It is, 
however, necc^ssary that the wine should he bright prior to |)asteiirization, 
as the liealing is liable to fix some of the solid maltcws in suspension, 
making their |>recipitatioii most difficult. h'ilterlng may have, in tlvis 
case, certain atlvantages over fining wines as a means of olitaining sufficient 
cdarlfication to allow pasteurization, which, however, should be followed 
by a fining, so as to carry into the lees all the germs killed by the healing 
process. The effect of a properly conducted fining does not alter the 
flavour of a win(% l>ut, by eliminating impurities, gives a greater delicacy to 
that flavour. Coarse rough wines are obviously improved liy fining, wdiich 
decreases the roughness by reducing the tannin. A wine is thus softened 
by this treatment, and acquires a velvety smoothness obtainable by no other 
method. As the process of fining requires no expensive machinery, it 
is practicable even in the most primitivelv appointed cellar, and, intelli- 
gently applied, can l>e of the greatest possil.de assistance to the wdne-niakcr 
in enabling him to obtain the degree of clarification nernssary to insure 
the proper development and profitalile handling of his wines. 


THE SOIL MAKER. 

By C. Bogue. Luffnmnn, Prindpal, School of Iforikullurc, Biiriilcy. 

In a recent nutnl>e;r of this Journal, it wa.s sliown that ilit> surfoce 
arrangement of the soil, and the opportiiniticjs provided for ;u*raling, drain¬ 
ing, and controlling its temperature and degree of iTurniditw are of 
ranch more importance than the geologic basis or the chtimical constituents 
of which it is composed. 

We have now to consider the ordinary efifects of stocking, crop]>ing, and • 
cultivating Victorian soil, and how far we pursue a safe ix)licy in dealing 
with the land. In a general way we extract far more tlian we rettirn, so 
that the soil is, in most instances, growing poorer. Soil, that part of it 
which is of difect use to plants, is, under existing methods of cultivation, 
u-sed up, at a greater rate of speed than it is made by the natural process 
of weathering, or by applications of manure. ' . 
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A dry (xmfilry makes soil at a., ninch slower rate than does a wet one, 
a.nd if, is also easy to observe that flat, or wind-blown areas rarely acciimii- 
laic; soil, or iiii prove; in viilne to man once they are put under the plougli, 
or gi\H‘n ov(‘r to browsing animals. Parade the cumulative and improving 
f‘or(a‘H ami fatdors as we may, Victorian soils are, on the whole, getting 
shallowmv h^ss vital and capalde of yielding returns of the highest com- 
uKWi'ial value. We liave here forces of an improving and helpful nature, 
ami deKtru<'iiv(‘, rolcbing, suspending forces, and we should verv 

c:i,n;fully c'onsidt^r wltelher nature is helping i»r hindering the formation of 
true soil lx;fore etitering upon any of tlic different branches of rural in¬ 
dustry ]X>ssiljle to any estate. 

(h>od farmers itnprove their land; bad farmers impoverish it. The 
man who makes soil, makes money, and he who increases his banking 
account at the expense of his farm is a false economist. The soil is ever 
the mt'dium. and if it can l)e made a safe medium of profit for a thousand 
years, it will return an infinitely higher reward than where a ^fake-all/’ or 
exploitation policy is pursued. Let us now consider the exhausting factors 
enforced I)y nature and man. 

Soil Wasters. 

These are:---All dry winds; the sun, whenever it shall make the soil 
dry enough to suspend movement and change of its parts; water, when it 
remains to saturate tlie soil over long periods, or to remain sufficiently near 
(he stirface to keep it permanently damp and sour; sheep, where they are 
confined solely to natural grasses on broad open areas; cattle and stock of 
any kind, where they axupy the land only through the warm season of 
the year; cereal crops of all kinds, wherever they may be grown, and hay 
and other summer crops, which are entirely removed from the field; 
potatoes and other root crops, and fruit trees. Against this long list of 
adverse forces and materials may be set out the conserving and soil-making 
factors. 

Soil Makers 

These are:—Still air; sun heat, sufBcIent to turn any water in the soil 
into vapour, and thereby bring about the conditions under which soil is 
increased, and the best class of plant food made available; water, when it 
is made to pass through soil fo a sufficient depth to insure a moist yet warm 
rooting medium over the greater part of the year; sheep and dry cattle, 
wlierever they are kept on permanently green pastures, or fed to root crops 
on confined areas ; dairy stock and pigs, which are. the most absolute soil 
makers, though they are of value in this particular in proportion to the 
intelligence and industry displayed in pacldocking, and care and disposal 
of manure; close growing summer cover crops, as clovers and some grasses ; 
and ])eas, beans, vetches, oats, rye, and heavy crops of weeds, which 
may lie turned in either in autumn or spring, are capable of increasing 
the vitality and the bulk of the soil. 

Deepening the Soil. 

Now it is to this last, the bulk or depth of the soil, we have ever to 
look. Tl'ie deeper the soil the more moisture it will hold; therefore, the 
longer it will support crops of any kind during each year. We need not' 
mine for wealth,'but we must, in many quarters, go far deeper than we are 
accustomed to do. Under average Victorian conditions, a foot of com¬ 
paratively poor soil, all loose enough, and varied enough 'to hold moisture 
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and plant foo<i, is, nn I.Ik^ wliolt's oF infuiiinly gn,;nter valun liiart six iriclieH 
of tiie richest soil, it would lx? poH.sil>lo ,to ronijK.'niud. 1'tii.s, i'oi' tlie rciiscrri 
tli'at the greater IkkIv would go on imfjroving, wiHU'eas I lit* .shallowtn*. 
thoiigli riclier iua.terial,, would l»u so frefjueutly (hariceaUal as tti itreak iir" 
and disappear* 

Artificial Weatlieri.iig of Soi'l 

We may increase the depth of soil in two w:i\‘s; isl, hy i1eef’it:'r 
ploiiglilng, sulj-soiling, or draining of the iinweatiH;‘red inaierlril l\i!'ig helow 
the true soil; and, 2 ud, by bringing in addiliens, hi tlie 1‘niari of new soil 
and rnainire. Jiotii are praclicalde on farms of liniited exieui, and aJways 
on orchards and gardens. 

We will consider the artificial weathering, as it may be af')|)licd frs a 
very large proportion of our country. We want a deeper rooting medium 
for our crops. A shallow soil must, then*(;nre, ht? niadc to hold mort 
stimulative powers, fhat these may act on tlie unweathered materials Iielow, 
Remember tliat exposure to air only will not turn iinwcatliered niatcriahs^ 
into useful soil, it takes organic matter to do this, and if we wish U:> 
bring up another inch of soil and incorporate it witli the suri'aix!, we must 
be quite sure that this surface material holds within itself the power ti,> 
change and knprove the new body. The- roots of crops; manure of any 
kind } old surface soil } water j and airare the true soil-making factors, atidJ 
when these penetrate to the subsoil, or the subsoil is mixed througli tiiem, 
then the .true “ weathering takes place, and more soil is made* To work 
poor and bare soil to any depth is, therefore, of little or no value. Let us 
say that it is always wrong to plough a bare fallow, in so far as we desire 
to make more soil, since no addition is made, and little or no change of 
importance takes place in the soil. It is looser, sweetm*, and more acre {"St¬ 
able tO' a given, crop, but an exhaustive process all the same, whereas ei'cjry 
crop should compensate in some form or other for what it takes from the 
soiL 

Close and Deep Dnrrowing. 

The more systematically either arable or pasture land is ridged amj 
furrowed, the more rapid is the process of weathering, aial the hirger tim 
quantity of food made and liberated for the use of phints; htuiee thr- 
soil maker has to adopt methods of draining and soaking the siilimialuriaS 
to a greater depth than takes places under natural conditions. 

Deep E.ootiiig Crops. 

These 'are soil factors of the highest value, and many wtxnis, notably 
thistles, mallows,, and other subjects, which makm piped roots arul cavities if^ 
the soil, are by no means^a misfortune where soli k at all shallow, or ex¬ 
cessively heated and dry in summer. In many quarters, tlie roots of weeds- 
will be found to be the only disrupting and deepening soil factors. 

Grreen Maiiuring. 

This method' of fertilmng land is invariably incx>mplete where it fails 
to-add to the depth of the, soil. 'The habit of m^mmring for^a single crop 
, cam ■rarely prove a correct and ■economical method; nor can rotation crop- 
:'pinig,, „even, when fertilizers are applied with some-f:re(|uency, preserve a 
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I'cirn'cl, !H'‘i\v*vM tlu- s'nrioii.'; oT tl'ie soli. Cn.^ps of varioiis 

kiinfs, hi"' iht-y or V(*p;el:ai>lo,, oxliaust or refrusii soil in fixed pro- 

pi;»r{ion to lhc‘ exlenf- of wast'C, and return. In warru elirnales it is 

•'•vnr a,n ajT.'iir oF i>ulk. !Nn‘l; one *n’ aJl of tiie chenm.uil in.'inurrs can so 
:ifiV‘rl nu‘ Itnuperal'iire and nioisluni-hrildinfi; conditi<His oF tiici soil a.s to 
farililah’* llse .‘uainu ulloria. fo!* rnon,‘ than a Ijrief si'iison. '[‘he actual 
foriiHiiling nKsiiuin must l>o supiditsl froin wliat we tiuiy f'cnn natural 
C'ireen manuivs; hulk inanuniK from the fa„rni \'ard; surface 
liiiaterials whifdi are well r.harg<Hl wltli organic waste—these are the 
things to \vliit,.'h we must (,;ternally Iwdv ii; we a,re to erc,!ate such [joclies of 
CiCtive sc?il i'j.s will insure permanent (.xanipatitm and profit from any piece 
o'f land. 'rhe amount to lie applied may vary in degn^c, but scxiner or 
la;ter it iniist tiemme exiiaiisted, ii' receives not more or less of each or 
all of tliese materials. 

The Wind Break as a Soil Factor. 

The wind .md sun conihinc to denude and impoverish much land at a 
greater rate than do tlie crops grown or tiie animals depastured thereon. The 
value of wind lireaks can never be over-estimated. Trees are a direct 
source of revenue, add to the general value of the estate, and go far to 
prevent wind and .stonns from carrying off the lighter and more valuable 
parts of the soil. Soils may be seen to grow dreper and richer in protected 
regions, whilst (hey grow thinner and more impoverished in wind-swept 
and open i)Osition.s. 

Neglected Sources of Supply, 

Whilst many complain that they have not the wherewithal to improve 
their land, enormous bodies of material lie wasting on unproductive areas. 
Ditches, so necessary to every type of farm, may be made to yield large 
quantities of useful soil dressings. The heavy deposits of silt, peaty, and 
turfy matter found in hollows and by streams is to be regarded as the most 
substantial and profitable form of dressing for any land. The keeping of 
animals will insure the largest possible return to the soil, in place of that 
taken by the growing of crops. By these means, all of which are more or 
less within our power, we may actually add^to ithe depth and value of soil, 
and thereby place ourselves in a better position to face droughts and bad 
seasons. 

The Manure Pit. 

This should be planned on a tonnage basis, since, according to the class 
of land and kind of farm to be worked, it will demand a definite quantity 
of bulk manure [ter acre. Under ordinary conditions of feeding and 
hou.sing, pigs yield more manure than any other animal, but the manure 
supply of the farm depends, not so much on the number of animals raised, 
as the care and provision made in accumulating and conserving it. 
It is to this neglect of our homestead manure supply that we must attribute 
so many depleted areas, which, under more intelligent management, would 
have improved rather than declined in value. 

Burning of Stubble Wasteful and Injurious. 

In the northern district.?, the burning of stubble is a cause of rapid 
■decline of the land, since it tends to dissipate moisture, destroy humus, 
and reduce the fermenting ]'>ower of the soil. A plough should be devised 
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which, aided by a rolling of the stiihbltj, the hulk of it could i.»e turned under 
and enabled to blend with the scanty soil. Difliciihies exist, no doubt, but 
they may be overcome. In fact, we shall not be able to makt^ pennancnl 
homes and profit from regions where lire* 'and I'lOt winds reduce* (lu,* surl:a«v 
to a waste after e\'(,:ry crop. 


A False Objection to Weeds, 

Some crops must have the ground to themselves, and in |,H:*rmaneu!: 
pastures we want none but profitable forms of growth, but, wliere our smfs 
are poor, or fallowing is considered necessary, weed crops of some kind 
should be encouraged. At Burnley School of Horticulture, some truly 
wretched land has been va.stly improved by adding no more tha,n heavy 
crops of Cape weed, sow thistles, and mallow-hawdc. These things have 
been systematically encouraged during the winter, and turned under in 
spring. Such a system is applicable to poor orchard land, or where land 
is to be put in heart for the reception of potatoes, mangels, maize, or other 
coarse crops. 


Cart and Scoo^. 

If anything more need be said, it is this: That the cart and scoop may 
always be profitably employed. Put yonr strength, your intelligence, and 
your money into the improvement of the depth and quality of the soil, and 
the crops will soon convince you that it pays to be thorough in this more 
than in any other branch of farming, fruit-growing, or aught else which 
emanates directly from the land. 


THE ORCHARD. 

By James Lang, liar court. 

Ploughing and cultivating the orchard should be pushed on as rapidly 
as circumstances will permit, and finished as early as possible in tlm month. 
After the ground has once I>een turned over, it is an easy matter then to kee|» 
it in good tilth throughout the summer. When the surface of an orchard 
is well cultivated, it is astonishing how it conserves the moisture In the 
soil, and is one of the chief means of making an orcliarcla success. Idiis 
is more particularly applicable to orchards in dry districts, wherti water is 
not available for irrigation. Spraying for the black spot on the api)Ki and 
pear should receive early attention. Experience luis proved tliat tlie l')est! 
time to spray the trees is just before the blooms l)urst, the spores of the 
fungus just starting into growth are more easily destroyed by Hie spray. 
The 6—4—50^ formula (6 lbs. bluestone, 4 lbs. lime, and 50 gallons/water) 
for making Bordeaux is the best strength to apply. 

Spraying for the codlin moth will also have to be attended to during 
the month. The first application should be given just as the petals are 
dropping from the flowers; the calyx being then open receives some of the 
poison‘before it closes iip. One of the best sprays for destroying the cod- 
lin moth is arsenite of lime., ^This was used by the writer diiring^ last simw 
mer with great success, and without injury to foliage. It is prepared in the, 
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following : i lli. I'resh lumpy lime should be slaked in a bucket, 

and ihtai i gallon wat^a: added, and stirred well. This should be strained 
Ihrough a, i)ran bag or olhca* similar material, when you will have milk of 
lime. Put this in a kerosene bucket to loil, adding i lb. arsenic ; let it 
l)oil slowly for (hn‘eo|uarters <d' a.n hour, A.s some of the water will have 
boiled away, add sufneient wahu to make up to ;i gallon. It put in an air- 
light \’ess(;!, it will ket^[) good f(vr a. very long time. Tin's forms arsenite of 
liiiitu Use r ])int of Ihtj lif|ui(l to /]o gallons water; no further addition 
of lime is rt'tiuired. 1t is tlur cheapest and one of the best sprays that can 
1)0 used, and will not injure the foliage. Bandages to trap the codlin moth 
should also be put around the* tre<'‘S this month. 

Peadies also will give trouble this month with the black aphis and 
curl in the leaf. Spray with tobacco wapT and soft soap or kerosene emul¬ 
sion for the black aphis, and use Bordeaux mixture for the curl in the 
leaf. Where citrus trees are al'fccted with the browm scale, a spraying with 
kerosene emulsion will ch-an thcan. 

Grafting apples may still be done if the^ scions have been kept in a 
backward state. When the srhons start into growth keep the stock free 
from growtlis. 


GARDEN NOTES. 

Ty /. Cronhr^ Inspector^ Vegeiatiort Diseases Acts, 

Flower Garden. 

The most important work during October is reducing the surface soil 
to a condition of fine tilth, and ^tpphes particularly to soils of a heavy 
retentive nature, where the surface is rough and the soil in large lumps. 
The (xcasional showery, and drying periods, that prevailed during August 
and SeptemlKw, had a decidedly beneficial effect on such soils, and these, 
if well worked nml inilverized during the present month, will retain the 
moisture already in the soil mass. In addition, cultivation will make 
ava,ilalil(,i for plant fcKx! elements that the decomposing effects of the atmo¬ 
sphere Inul producixl, l)e.sidc keeping weeds that would impoverish under. 
Tl\<r drawdux^ is by far the Ixst implement to use in heavy soils, a blade 
3 or 4 indies in width being most suitable, while in light and sandy 
.soils tlie thrust, or Duh'h hoe, Is preferable. Care should be taken not to 
afiproacli too closthy to iIk^ roots of plants, particularly those shallow and 
fibroins. 

There Is no plant more generally grown for exhibition, especially by 
amateur gardeners, than the chrysanthemum, a fact that is probably due 
to tin? hardiness of the plant, and also owing to the possibility of getting 
the best results in six or seven months. Where it is intended to grow 
them in the open ground, the plants should be put out in October, in beds 
that have been spafially prepared, as hitherto advised. Chrysanthemums 
are greedy plants, that will almost grow in a manure heap, but superabun¬ 
dant'growth is not by any means desirable or necessary., A fair, sturdy, 
welbri[)enc'‘d growth, will, if properly managed during summer, produce' 
large blooms of good quality. A well drained and fairly manured bed is 
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needed, tlie rnajiure or iiiamm's being addl'd according to the pox'crty and 
needs of tlie soiL Prox'isioji must be made i’or the I'rroleiiJcai of the 
blooms from r:uio dmvs, a.U(l sun, <luring llie ilowoimig jieriod, arirl lo fa,ri“ 
litate lliis (he beds shonhl he made ti:.\rrow, about 6 (eel in wifitli beiiig snib- 
able. Two rows of lalants will be m'comrnodafer'l in siudi lyeds, li'a.vin;,*; a 
s[):!ce of al)oul' 3 Feat l)(‘lvv(;en the rows, am] iH Inches ludween I'acli 
phiiit. .Rool'orl, cirKings in' sucker growllis of modi'rale si/e an/ most; 
likely to grow iiilo sturdy phuits lliat will prodiu'i/ good 1 ) 1 o(hiis. A Idnv 
of the best i.^xbilfition varieties ate: i'b S. Valbs,” “'Mrs. W. "Mease/^ 
“ Miss Amy Castles,’’ Charlie Cronind’ “ IMns, Mb J. Darcyd’ “Diidiess 
of Sutherland,” and “Lady Talbotd’ in varying shark's of vellow ; “ IMn- 
dame Carnot,” “'Miss Maud Jeffries,” “ Fd,sie .l/iillon,” “'Lariv Nmil'icoU-,” 
and Mfiss Nellie Pocketfc,” white; “Lady HojKdoun,” “Mrs. F. S. Grini- 
wade,” “Miss Arietta ITenlev,” and “Silver Queen,” pink; and “ T-ord 
Hopetoun,” “W. R. Church,” “ T. Carrington,” “ J. 'Dunne,” and 
“ S. T. Wright ” in differing shades of crimson. 

Beds intended for the reception of dahlias .sliould again be dug dcarply, 
and the soil and manure well mixed. If it is found that the soil is too 
heavy and close, some sand, ashes, manure, or anything that will luive a 
tendency to make it more porous and open should be added. If, on the 
other hand, it is too sandy, clay, loam, or cow manure will improve it 
greatly. A fairly friable loam is the desideratum. Except in cool and 
late districts, it is not advisable to plant dahlias until Decemter; but if an 
early blooming is desired, some may be planted during October. In 
dividing roots, care should be taken to do so from the crown downwards, 
leaving one or more eyes or buds on each division. Cactus dahlias are 
much more popular and desirable than the older show types. The blooms 
are much lighter, more graceful, and the colours more varied. 

Delphiniums are gaining in favour rapidly, and many improved varie¬ 
ties have been imported lately. Some of mese later varieties are very 
fine, and are undoubtedly among the best herbaceous plants cultivated. 
They are scarce and expensive at present; but seed and seedlings are cheap 
and plentiful. A type known as Kelway^s hybrids is a strong-growing 
free-flowering strain, seedlings of which will bloom in a few wtx;is. They 
require rich soil, and generous watering, when making flower spikes. 

Summer bedding plants such as Iresine, or blocKldeaf, Alternanthera, 
Lobelia, &c. may be planted, as also Salvia “Bonfire.” Seeds of annual 
and perennial plants may still be sown. 


Kitchen Q-arden. 

Sowings of seeds of various vegetables reejuired for autumn use, siieli 
as cabbage, celery, parsnips, and other roots should be made; and planting 
out from former sowings of cabbage, &c., to maintain a succession atteiKled 
to. If available, new land should be broken up and well manured, when 
a crop of vegetables that will endure rather rank conditions may be grown. 
Marrows, melons, &c,, will be found to thrive well, where slower growing 
vegetables would fail Young growing crops of all kinds must l)e kept 
free from weeds, and' thbned and watered if neoessary. Tomato plants 
may be set out in fairly rich soil, and, as previously advised, should be tied 
to stakes as growth advances. Peas and French beans should be sown in 
'drills,'to allow the soil to be worked up to the plants later. 



9 ■*'9^5*] Mule Breeding as a Paying Industry, 607 


MULE BREEDING AS A PAYING INDUSTRY. 

By Tl’. T. Kendall, M.R.C.V.S. 

When iiifiuiring into I ho ca.ii.scs of deterioration in Australian horses 
some years a,tuj tliinking the [lossible methods of rmiking- a g<mera.l 
improvement, it CKxmrrcd to nm tliaJ;, as a side issue, rnuJ(‘ breeding might 
Im marie a. pa.\al)kr industry, and at: tlie same time do a great deal towards 
preventing the breeding o:l: unprofitable horses. In other words, I fully 
n,.!CogriJs«''d Ihr? :tact that it is es.sent.ial to stop the breeding of imsoimdj, 
worthless aaiirnals in order to encourage improvement an the general charac¬ 
ter of the lior.ses produced. Perhaps it would not ho out o.f place here to 
briefly summarize the causes of det('’:rioration in order that the suggestions I 
have to nialu.^ nin;y Ix,^ seen in their proper perspective. 

In 1:116 early colonial days Australia deservedly had the reputation o;f 
producing' tlie finest horses in the world. Only the Ixist stud animals were 
introduced, and, there being no inferior indigenous races to contaminate 
the brecai, and the climate and soil being all that could be desired, horses 
throve ami multiplied till they s(.)on outran the local demand, and became 
of so little value that breeders bescame careless in mating their sires and 
dams, and failed to^ castrate their young colts or separate the sexes, with 
the result that a rapid detcriorarion at once set in, just in the same way as 
when horses, allowed to run wild, no matter how g<x>d the country may 
be, invariably deteriorate in size, form, and quality. 

When the Indian trade sprang up horses became more valuable, and 
for many years the supply was equal to the demand, but with the con¬ 
tinual drain of the best stamp (and esixtcially when mares were taken, 
leaving the culls to breed from) the industry went from bad to worse. 
The contfkmal change in the stamp of horses required also led to experi- 
meintal crossing of breeds to restore the lost size andi substance, which 
resulted in tlie production of a large number of nondescript animals. To 
such an extent has this gone on that, with the exception of thoroughbreds 
and draughts, we can scarcely find any distinct class or breed. Restrict¬ 
ing the larger breeding areas of former years, together with periods of 
drought and scarcity of feed, have also been factors j but of all the causes, 
the uncertain values have had more to do with discouraging breeders than 
anything else. Ha.d all the inferior and unsound animals been destroyed 
or prevented 'from perpetuating their 'faults when the efinine population 
btxtarne too great for local reejuirements, and had thi.s policy been rigidly 
adhered to,, Anstraiia, would still have held its prestige as a horse-breeding 
country. 

But, in spite of all tliesc^ drawliacks, ibere does not n,|;)])ear to have 
been any great falling off in the ruimlier of animals l)re<l, hut the pro- 
porticrn of unmarketable and conscxiuently unprofitable one.s is something 
appalling. There are thousands of light bor.ses that are not worth an 
avera,ge of ^('5 eaf';h,, w{n(d,i have cost as much to produce as horses, 
and, on account of being unsaleable, are kept on eating the grass that 
.might lie i:u.it to a I'letter use. 

It may lie saixdy stated that 50 per cent, of the mares at present breed¬ 
ing are, either thr(,.)ugl'i defects in form, size, or soundness, itinfit for the 
purposes and tfiat many of the stallions are .sl.milarlv afflicted. Assuming 
that a suitable* sciu^me of encouraging the breeding of good, sound, S6*rvice-' 
able liorses' can be adopted, such as registering and subsidizing good 
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stallions, and using only approved mares, the <|iU'si:ion jirises, can we 
profitably utilize any of the rejecled mares? To this 1 unlu'sitafirigly 
answer Yes. M'aiiy of them could bo used for hrecaling nudes. hi llui 
United States and many other countries mule hrc(‘ding is a most exlt.nsivti 
and |)rofital)le industry. Why should it; not hi found ejually iirivlilaldt'. 
here? In 1889 America sold 330,000 mules, of whiidi minilum Misscairi 
furnished 68,000, Kentucky 50,000, Tennessee 56,000, and (vliuir Sl;U4‘.s in 
proportion, the sales being greater in proportion to th«:^ munlier lired than 
that of any other kind of live stock. 

Why Mules should he Bred, 

Mules do not inherit unsoundness from their dams to the same extent 
that the} progeny of hc>rses do; they are more easily reared, and are fit for 
work at an earlier age than horsc^s. They are more suitable for farm 
work, packing, &c., and ha.ve a much higlier value for export tlian all but 
a few special lines of horses. IMares unsuitable for horse bretjcling would 
breed good, soiincb marketable mules. 

I do not wish it to l;)e inferrcxl that it is desirable to use only unsound 
or rejected mares, but to point out that many defects that are transmitted 
to horse progeny are not so transmitted, to the mule, and what is still more 
important, any defect that a mule may have goes no farther, as they do not 
propagate. It must be quite self-evident that the better the dam the 
better the mule, and I am quite confident that when farmers find out the 
real value of the mule some will prefer breeding him from good mares 
to runr^ing the risk of breeding unmarketable horses. To put the matter in 
another way, the small farmer wdio breeds half-a-doxen good mules from 
his plough mares will make more money and feel better satisfied than his 
neighbour, who tries to breed half-a-doi!en draught or crossbred foals. The 
mule, it must be remembered, has always a good export value, which tlie 
draught horse has not, so there is not the likelihood of glutting the home 
market with the former that there is with the latter. I liave, therefore, 
no hesitation in saying that, if the Government introduced a numl)er of 
suitable jacks, and distributed them among the small farmers, and allowed 
them to stand either free of charge or at a nominal fee, fewer mares would 
be sent to inferior, weedy stallions standing at small fees* ,There are 
dozens of men who would not object to pay j^4oo or ;£^5oo for a gocK'l 
thoroughbred or otheri suitable stallion were if not for tlie fact that if they 
charged a payable'service fee some one would immecliatrdy come along with 
a broken-down ;^25 screw and travel him' at a fourth the fc^i. This" latter 
class of animal is the one that the jack would replace, and no liarm: would 
l>e clone to any one. In a few years, instead of having Ihtj country filled 
with useless weeds, we should have a valuable asset in a number of mules 
worth from ;^i5 to ;^25 each, either for home use or export. The cost of 
breeding a mule is about half that of a horse. He wHl live and thrive 
where a horse would starve. He is less liable to accident or disease, will 
work at an earlier age than a horse, and last three times as long* Three 
working mules can be kept at the same cost as two draught horses. They 
can'drag as heavy a load,'work longer hours, and if tired a feed and a 
niglifs rest make them as fresh as ever. 

Many'people think the mule stubborn and vicious* Stubbornness"is cer¬ 
tainly his characteristic, 'and an 'admirable trait it i«. It is this''that'makes 
him try and try again till he shifts his load,' and he will keep this up long^ 
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afft^r llu'‘ Ix'st has givon in. Vicioiisness is rnrr-]y met with, and is 

|.^eneiMlly llu^‘ nasidt of ill-iisnge. He is not .naturally so, and with fair 
{ihiv and kind Ir-taitiraait lie is a more docile and intelligent animal than the 
laarsfo If a imile runs away, or a inunhcr shr>uld stampede, you will generally 
find I limn fi/eding niK'iHuvnnedly on the nearest patch c>f"^goo(;l grass ; and 
if one should gvfj-nlangh^d Jn his ('bain, oir fixed under an upturned 
waggon, he will Hr; (juielly till he is exlritaited. A runaway horse is as 
likidv ns m>t fo kill Iiimself hy running blindly into the nearest obstacle 
in his iun„d career; or if entangled in any way/to kick and struggle until 
h(^ lu*e;»ks a bn;', or d«H‘s sornccolhm* serious damage to himself. 

Mr. J. lu Jones, of (Mlurnhia, lkun<;Hserg a. well-known authority on 

nriile lu*ee<Iing, says:.There is no kind of labour to whieh a horse can 

he put for wlii(!h a mule may not be made to answer, wliile theue are many 
fr>r wliic'li muhrs nr(‘ more pecaiHarly adayited tluin horses; among the rest, 
that of mining, where the mule is used, atid many of them need no drivers. 
Tlie mule: is better ada]>ted for carrying burdens, for the plough and agri¬ 
cultural machinery, l)uilding railroads, and, in fact, all kinds of Iteavy 
work* I have driven a id-hands mule, out of a. Hioroughhred man*, in a 
buggy with two men and l)aggage 32 miles in four hours, and she wa.s 
quite fit and ready to go on.’’ 

Kinds of Mnle, 

There arc two kinds or idasses of mule, viz., one the prodm'c of the 
male ass, or jack, and the mare; and the other the offspring of the stallion 
and female ass or jennet. The cross between the jack and the mare is 
properly called the mule, while the other, the produce of the stallion and 
jennet, is designated a hinny. The mule is the more valnalde anima/ of 
the two, having more size, style, finish, bone, and, in fact, all the requisites 
w'‘hich make that animal so much prized as a useful burden-bearing animal. 
The hinny is small in size, a.nd is wanting in the qualities requisite to a 
great draught animal. This hybrid is not supposed to breed, as no in¬ 
stance is known to us in which a stallion mule ha,s teen prolific, although 
he seems to be pliysically perfect, and shows great fondness for the female, 
and serves readily. There are instances 011 record where the female has 
produced a foal, but these are rare. 

The mule partakes of the several characteristics of Doth its parents, 
liaving die liead, ear, foot, and bone of the jack, while in height and l)ody 
it follows till* mare. It has the voice of neither, but is between the two, 
and iTiorii nearly resenil)l(‘s the jack. It possesses the patience, enclurnnce, 
and sure-fooiedness of the jack, and the vigour, courage, and strength of 
th(,‘ liorse. ft is easily kepit, very hardy, and no patli is too precipitous or 
mountain trail too difllcult for one of them with its burden. The mule 
enjoys comparative immunity from disease, and lives to a comparatively 
great age. Plinv gives an account, taken from Graecian history, of one 
tliat was eighty years old, and, though past labour, 'followed those that 
wm:e carrying ’.material to build a temple. Dr. Reese mentions two that 
waiire seveotv years old, in England. Mr. J, L. Jones knows of a mule 
in M'iddle Tennessee that, when young, was a beautiful dapple grey, but 
is now thirty years old, and is as white as snow. This mule is so faithful 
and true, and has broken so many young things to work by its side, that 
he liears the name of Counsellor.” The last time he was' seen by Mr. 
Jones lie wa.s in a team attaclied to a reaper, drawing at a rate sufficient 
to cut 15 acres of grain per day. 



6 io Agriculiural Journal of Victoria. [9 OcT,^ •'^9^5^ 


The kind of Sire to Breed, from. 

There are two kinds of ja<.!ks, the mule jack and tlic jennet jack, or 
combined jack, that is good for eit'her mares or jennets, and is nseal chiefly 
in brecidiiig jacks for slxx^k purposes. It is only with the mule jack that 
we will deal, as the jennet jack is too costly to i>reed to mares, as a rule, 
unless the mares are of extra cjiiality. 

A good mule jack ought not to be less than 15 hands high, and liave 
all the weight, head, ear, foot, bone and lenglli that can Ih' 3 obtained, 
coupled with a broad chest, wide hips, and with all the style attainable 
with these qualities. Smaller jacks often prodmxi good mules, and whtm 
bred to large roomy mares show excellent results. Black with light points 
is a favourite colour, but many gray, blue, and even white jacks produce 
good mules. In America many varieties are to l)e met with, viz., the 
Cataionian, Andalusian, Maltese, Majorca, Italian, and Poitou, as well as 
a native jack. Of these, the Catalonian is considered iluj liest. He is 
of good colour, possesses clean hone, and runs from rql 1,0 16 hands, 
though he rarely reaches the lattcw. The Andalusian is alxxit lh(j same 
size, but of worse colour. The Maltese rarely exma'ls i/|| hands, but ii 
of fine quality. The Majorca is the largest, and frequently grows to 16 
hands. The Italian is small, but a remarkable good breeder. The Poitou 
runs about 15 hands, and has heavy bones, long hair, and a good foot. 
The Kentucky jack, on account of the good grass and limestone formation, 
grows to a large size, and is preferred by many breeders to any of the 
imported varieties. These would probably form the best sires for Aus¬ 
tralia. 


Tlie Mild of Mare to Breed from. 

As already pointed out, the better the mare the toter the mule, for 
it is found that the latter partakes very largely the body and shape of its 
mother. But while always preferable to have a sound sire and a sound 
dam, there are many nieares, and especially farm mares, with slight side- 
bones, or a tendency to ring-tone, or flat-footed, wliicli, though unsuitable 
to breed to a draught or weedy thoroughbred stallion, would breed good 
tiseful mules, for tliese would not appear in the mule. As the mule h re¬ 
quired for draught rather than speed, and increases in value with every 
inch of his height, and every pound in weight, it would be undesiralfle to 
use too weedy mares. It has been stated that the reason tliat birmers 
dislike breeding light horses, and prefer drauglita, is that the latter can be 
put to work at 21 years old, and the mares worked at slow farm work while 
in foal, whereas this cannot be done with the lighter brc^cds,, whicfi are t 
continual source of expense, and earn na part of their livelihood until solcL 
What applies to draught horses equally applies to mules if the right sort 
of mares are used. 

Bearing the Male. 

^ While the mule is capable of foraging for himself where an ordinary 
horse would starve, it is equally true that, with good feeding and kind 
treatment, he grows,into a fmer and more valuable animal. The young 
mple can bo weaned at 'four months old, and will do well for himself if 
'-.grass,, is'plentiful,, so that' the dm need not be idle more than half the 
/'yeati in,,,fact, if well cared for, and only used for slow work, she may to 
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almost worked the year round. At two years old the mule is easily broken. 
When accustomed to the feel of the harness, if he has already been broken 
to lead, he will take his place alongside a brok<:'‘n mule or horse, and go to 
work, and, if welhfed, will do his share. 


Market for Mules. 

When speaking 011 this suliject at the Farmers^ Convention at Colac 
two yeajs ago, I was asked by a farmer if I lliought any one v/oulti fjiiy 
a mule if he bred one. M’y reply was that if he bred one and worked him 
he would not want to sell him, but would lose no time in breeding more 
for himself or for sale. With proper encouragement to start it, mule 
breeding will soon take care of itself; and whenever the local deman-i that 
will arise, when the true value of the animal is known, becomes supplied, 
and that will not be for many years to come, thene is a ready market in 
India and other countries for all we can supply. 

Conclrisioii. 

In making comparisons betwi^en the horse and the muie, I do not wish 
to disparage the h'irmer, which I think the most ]}eautifii], as well as the 
most useful, animal that has ever been domestic'ated by man. l^fy only 
desire, is to show that llie |)atii'nt, plodding mule possesses potfaui'dlties that 
an;*, little dreamt of by llie majority of Australians. For the explorer, the 
gold-seeker, the pioneer scFiclor in tlie (li.ppsland or Otway Ranges, where 
vehicular traflic is inpiossiltle, or the struggling wheat-grower in the inner¬ 
most Mai lee fringe, the trusty mule is thei animal par excellence to share 
his toil, and will well repay a trial. 

The accompanying illustration of a country-bred mule is from the re¬ 
port of the Indian Horse and Mule Breeding Commission. The mare and 
mule foal shown are the property of Messrs, hlurphy Bros., Poverty Bay, 
New Zealand. 


FRUIT ROTS IN THE STOREROOM. 

By A, G, Campbell^ Assistant^ Sciwol of Horticulture^ Burnley, 

Blvery one wlto l'ia,s endraavoured to keep fruit for any length of time 
must I'-ie familiar with the damage caused by rots. It is usual to apply the 
term to anything which brings about decay in organic substances. 

This definition will very well suit those fungus growths which bring alxrut 
decay in our ifuits, Tlie rotting which then is the direct outcome of the 
attacks of small forms of the vegetable world, may take two courses, either 
starting in a small j)atch on the surface of the fru|t, or in the centre around 
the core or stone. The rotting takes place for the most part in" fruit cases 
'during transit, or in the storeroom, but seldom on the tree, unless^ tiie 
fruit is allowed to hang till 'ripe, when it may develop symptoms identical 
with those in storage. It is, of course, Nature^s pre-arranged' plan, that 
fruits, or any other organisms, when dead or dying, shall be set upon and 




[<) T905. 


612 


ligriad/Mral journal of Victcohh 


Kcavenged from tlie face of the ea.rth by such things as hai'tt'.ria. and certain 
fungi. But we are concerned because fruit, apparentl\‘ sound and 
of keeping some time, is attacked ]')rematiirely, and soon ilcoa\cd. 'rhe 
agents which cause rotting must be too prevahatt, or llirough smT»r:il (!x- 
traneoiis causes, are allowed to begin lluur work too soi>n when such is the 
<aise. It lies in oiir power to ])repare for possihh'i a,tia('ks, auil so firolcni' 
the fruit. 

In many instances, rotting is llie result of the allacks of th^^ cmmiiim 
blue mould, well known as appearing on imperfectly stalled jam, I Kittled 
fruit, &c. It must be remembered that this mould fungus is a, saprophyte, 
living on dead matter only, and is not capable of pnyying ii|')on a,ny 
living vegetable organism,. Fruit, up to the time it is full sized on tlu^ 
tree may be considered living, but once full-grown, it must be hxiked upon 
as dead material. The movement whiclr may sul)st(|ucritly take |,»lace is 
among its self-contained properties, and there is no further connexion 
whatever with the parent tree, even though it hang thereon until rpiite ripe. 
Ripeness in fruit is actually a step on the down grade towanls the uitirnate 
decay, by which natural means the seeds are s<it free from, their fruity en¬ 
closure. When the fruit has been supplied with all the materials the tree 
can give, it is mature and quite independent, though it may not yet be 
detached. At this point, all fruit should bo harvested. It will ripen a.s 
well, and often better, in cases during transit to market, or in storerex^ms, 
if the conditions are equable, as it w^ould hanging upon the tree. At this 
point, too, once the fruit is independent, it is subject to the attacks of 
blue mould, and the tissue is destroyed by the roots of the fungus. The 
rot is capable of growth at all times of the year, provided there is siiOlcient 
encouragement, consequently all fruits are liable to attack. Some, like 
peaches and apricots, which are soft and tender of tissue, offer easier prey, 
and when set upon are more quickly destroyed, than firmer fleshed apples 
and pears. But, in all cases, the chief incentive for tlie attacks must lie 
looked for in the actual surroundings in which the fruit Is iilnced admitted 
that the fungus is always present waiting to do its work. A cxutaln amount 
of moisture is necessary to germinate the rot spore. Apricots ripen <xirly, 
usually in dry weather, but sliould there happen to a shower of rain, 
the fruit may be badly attacked with rot. Fruit, if packed coverx'd with 
clew, or placed in a damp situation, will develofi similar results. 'PfuclicH 
during summer are not usually .set ii}')on, but some of tim latest kinds rifien- 
ing in March should the autumn rains be early, will quickly develop tite 
roundish brown patches indicating rot. Again, early apfilea and fXMrs may 
be free, while the later varieties, harvested after the coolcu ancl more liiimirl 
weather is come, will be subject to attack. 

Among apples it is noticed that some varieties, notably Sturmer Pippin, 
Cleopatra, Ben Davis, and Reinette de Canada are very subject to rot, while 
others dike Rome Beauty, Five Crown, and Stone Pippin seldom show it* 
The latter group is a firmdieshed well-set type of apple, and Ix^tter fitted 
to resist the attacks of mould than the former, which are loosely built. So 
alsoP^ spongy ” fruit, such as is Ixirne on young trees,, is always more sub¬ 
ject do ,rot than firm fruit 

'The'effect of the blue mould is, however, most felt in the storeroom. 

, The''xfi,rst'indication that the mould is at work is a small round spot of 
' decay on the side of the fruit. / It seldom happens that mO're than one spot 
appears, and This ■ seems to point .out that a weak place''has'be'Cn found, in 
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the skin. Pertectly sound and healthy skin can always resist the moiikh 
There are generally weak spots where two fruits touch as they hang on the 
tree, or wliere a scrntcli is given bv an adjacent twig or spur. Sometimes 
even a drop of dew lodging in the stalk cavity or the eye, will so soften the 
skin that the tiingus can gain an entrance. A foothold, however, is most 
o>D:imo,nly gaiiK'd wliere the skin is laruised or broken during harvesting. 
Decay spreads quickly from the central point of infection, and the whole 
ihiiit is soon rotten. Apples in the storeroom require to be overhauled a 
fortnight after liarvesting, and all those showing the least sign of rot, re- 
inovecl, for if allowed to remain, the disease will spread to a number of 
other fruits, 'which otherwise could be kept sound. The infected fruit 
should never be allowed to lie until thoroughly rotten. It is found that 
even the roots of the fungus, which ramify the decaying tissue, are just as 
capal)]e of propagating the disease as the spores which ai*e produced later. 
Rotten fruit must be buried, wdth a quantity of fresh lime, in the manure 
pit or compost heap. If thrown to one side, a greenish coloured mould 
soon appears, and myriads of spores, representing seeds, are produced, to 
be blown about far and wide. If rotten fruit be left in the storeroom, 
what can he expected but that the fungus roots and spores will infect sound 
fruit or wall lie about till next season, and be ready then to set upon fruit 
liroiight in a[)parently sound? 

The mould then, plainly attacks fruit from outside, seeking to gain 
an entrance through the skin, where scratched, bruised, or otherwise in- 
jurcfl. Occasionally rot starts in the centre of a fruit, and the portion 
around the core becomes decayed, while the outer part is yet whole. This, 
apparently quite a reversal of the usual method, is still the result of the 
blue mould, but the fungus spore has taken its prey in the rear, getting 
flown into the centre of the fruit, where it found the tissue more exposed 
tlian on the outside. Many pears are liable to this mode of rotting, for 
they are so formed that they have an open centre communicating with a 
more or less open eye. Fruits so placed while on the tree, that moisture 
can trickle down into the centre, are sure to develop core rot. Again, 
peaches and apricots often decay from the centre out Ward, Ixicause when 
ripening the fl(‘sli comes away from the stone, leaving a cavity in which the 
mould can set to work. Peaches which split at the stone offer a still 
greater opportunity to the fungus. 

Though tlie blue mould is common—more common, perliaps, than we 
take it to be—yet there are several other fungi ever ]')resent which cause 
rotting. However, for all practical purposes, the orrliardist can consider 
tliem all alike, and requiring similar treatment. It Ls evident that these 
mould fungi are often on the fruit when it is harvested, though in a. passive 
state. Fruit trees then must be sjmayed with some mixture, which will 
clieck the disease in the open. Tlie application of Bordeaux mixture, which 
should properly be given in late winter or spring for the purpose of com¬ 
bating the black scab and other diseases, will very effectually kill off the 
mould spore also. 

To successfully cope with the rots inside, the storeroom must be kept 
scrupulously clean, no loose timber or rubbish of any kind that would har¬ 
bour spores, must be allowed. All infected fruit must be removed and 
buried with lime, and' on no account left in the storeroom to produce spores 
unchecked. 'Preparatory to receiving next year’s crop, a thorough cleaning 
and whitewashing of ‘all shelves and posts, and all nooks and corn'ors, must 
be' given. Then the damage by fruit rots will l>e, reduced to a minimum. 
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LONDON POULTRY TRADE. 

Mr. I:'‘e|)|)ar(], lns|)0(:t"or oi:' Produce in, London, writes to the .Agent- 
General of Victoria as i'ollowii:— 

I hav() made further iruiuiricrs into the poultry trade in London^ anci 
fificl tiiat tia; poultry sent from Vic(:oria during the past season has given 
satisi'actbu, and I also note a keen desire on the part of poultry salesmen 
to become interested in 'tuture business from Victoria. 

The salesmen are unanimous' that grading shou'ld be strictly done, and 
by marking the gross, tare, and nett weights on the outside of the cases,, 
as is done by the Americans and Canadians, and packing true to weight, 
aiai of uniform quality, a confidence in the goods will be established that 
will ultimately result in .satisfaction and siiccessi. The grading should be 
done to i-lb., and, as one or two suggested, to if possible. 

The feet and legs should' be cleaned, as it adds considerably to the 
appearance, and the birds should be placed six on each side of the cas(\ 
with the heads in between the bird's on the opposite side. Pircls with black 
legs or black feathers are not so desirable as the white, or even tlic: 
yellow-fleshed birds, and should be passed over for the white-fleshed ones. 
The majority of the American birds shipped iiere are of the Plymouth 
I'bxk breed, and have yellow skins, .so that our birds, if paler, would t.a:; 
more sought after. It is not absolutely necessary to separate W;hite and 
yellow birds. They may be packed together, provided quality and weight 
are correct. 

It is suggested that ducks and ducklings should be wrapped in wiiite 
greaseproof paper, and packed twelve instead of six to a case. The wish 
bone only should be broken during trussing, as it is claimed that the birds, 
when thawed out here, become very mashy, and do not give the satisfaction 
they promise to when inspected before thawing has set in. 

As we can only hope to successfully compete for the better class of 
trade it should be remembered that old birds ought never to l.>e shippecL 
If they are sent they must be kept separate, but I question very much if the' 
shipper would be able to make them pay in competition with Russian, 

In almost every instance I was told that there is no market for geese, 
.and that our shippers would l>e wise, for the present al\ least, to refra.!!! 
from sending geese to London. 

In conclusion, I would like to suggest to our shi|»pers (1) to af)point 
as their agent a firm here who sells direct to tlm coiisvimmc (2) I'o shi|,v 
under a trade mark, and stick to the agent appointed, so tlmt he will be 
encouraged to make the trade mark one that will liold a prominmil placr' 
in the trade, and (3) adopt the Canadian and .Americ'n.n packages, sarnf^les* 
of which were sent out to the Mellx)urne Showi in .August, 1904. 


SHEEP FLY. 

Mr. C.^ French, F.L.S., Government Entomologist, reports:—“ Having 
succeeded in rearing the sheep fliy from larvse sent from various parts of tlie 
State, I find the whole to be the common ‘blowfly/ CaUiphora vilUsa. 

“As/o treatment, it seems to me that nothing is better than some mate¬ 
rial which will act as a deterrent, such as tar and grease, kerosene and" 
soap,, or other non-p.ois.onous mixtures, which should be applied to the 
parts likely to be affected after the wool has l)een clipped from, the' 
sheep.^ When the parts have becom-e affected, blowm, dipping or, spray¬ 
ing with ke,rQse.ne emulsion would probably be the cheapest easiest' anci 
most effective remedy.” 
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Rainfall in Victoria. 
Month of August, l9()o. 

By I\ Baracchi^ Government ABtrmiomer, 


AreaH. 

Actual Averajure 
Kainl'all rocordod in 
each Area iu 
Aiiffu-st, 1SK)5. 

Averairc; Ihunfall for 
each Area for 
the Month of Aufrust, 
’l)aKed oil all previous 
Years of Uecord. 

Maxiiniiin Fall 
recorded withiu each Area 
during’ August, iau5. 
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—, 
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i 
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:SUBDIV 1 SI 0 NAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTION OF RAINFALL. 

A. Nortli-west—Mallee couatry, mcluding the couaties of Millewa, Taila, Weeah, 
and Karkarooc. 

Central West—Including the counties of Lowan and Borung. 

C. Western DIstricts-~“IncIuding the counties of Follett, Dundas, western half of 
Ripon and Hampden. 

O. South-western Districts and West Coast—Including the counties of Normanby, 
Viilicrs, Ilcytc'sbury, and Polwaiih. 

E. Northern Country—Including the counties of Tatchera and Gimbower, and the 
northern half of Kara Kara, (dadstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

f'. Northern Country—Including the greater part of the county of Moira, the north¬ 
eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Fi, Central North—Includini^ the county of Anglesey, the west and northern parts of 
the county of Delatite, the extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

Fa. Upper Murray—Districts from Wadonga to Towong, 

•G. Central Districts North of Dividing Ranges—Including counties of Talbot and 
Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the county of Rodney. 

fL Central Highlands and Ranges from Ararat to Kilmore, 

I. South Central Districts on the west and north side of Fort Phillip Bay-Includ¬ 
ing the counties of Grant, Grenville, and Boiirke, and the eastern parts of 
the counties of Hampden and Ripon. 

f X. South Central Districts east ot Fort Phillip Bay, &c.—Including the counties of 
Mornington and P>elyn. 

-K. Region! of Heaviest Rainfall—Including all the mountainous Eastern Districts, 
and South Gippsland. 

L. South-eastern DistrietB—-Gippsland, and counties on the New South Wales Bordet. 

M. Blxtreme East Coast. 
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STATISTICS. 


PBEISHABIjE and peozen peoduce. 

Exports from thr Statr and DEuvifiitiKs from the Government 
Cool Stores for th'K M'onth of Auoust, 1905 and 1904 ebsprctivklt. 


DtiscHpiion of Pmdiifio. 


Butter 

Milk and Cream (CoimhI 
Cheeso 

Ifam ami Bacoi:i 
Poultry 

and Laml.) 

Beef M. 

Veal. 

Pork... 

Rabbits and Hares 
Fruit 

Fruit Pulp 
Sundries 


11 ) 8 . 

eases 

lbs. 


bead 
dozen 
carcasses 
quarters 
carcasses 
n 

pairs 
<5asea 
n 

lbs. 


Exports 


AufruHt, 1906. 


1,‘240,I8H 

1, P28 
44,040 

12:4120 

2,80r> 

2, ()t>4 
008 

”808 

18 

788,808 

2,2HH 

62 


Auj^ust, liKH. 


1,142,520 

819 

84,480 

159,600 

4,995 

1,524 

2,945 

554 

2,028 

218 

1,127,852 

2,009 

1,102 


OoVivcrh'H fi'OKn thu Uuvcriimout 
tjool HtfU'CH. 


AviKiLst, lIHtri, 


726,208 

25 


1,301 

300 

860 

27 

18 

236,278 

21 

‘”55:1 


1904. 


676,084 

1,066 

13,666 

2*5:13 

2,675 

9:i6 

is 

44 

m 

384,812 


12,798 


K. CROWK, 
S%iperint&n<hnt of Kxpork^ 


Fruit, Plants, and Bulbs. 

Exports to Australian States and New Zealand, Imspectod during the month of 

August, 1905. 


Friut. 


Oahkh 

OR Pack AO R8 

CKETirraATKB 

UlVRN, 




iNSl'KCTKD. 


Apples 


62 

12 


Bananas ... 


58.3 

99 


CucumborH 


28 

M 


Lemons ... 



Hi 


Mixed Fruits 


!H 

6 


Oranges ... 


1,245 ' 

101 


Passion Fruit 


36 

24 


Pears 


7 

5 


Pineapples 


IHI 

54 


Tomatoes... 


35 

2 


Plants 


16 

10 


Totals .. ' ■ 

3,221 ^ 

I 405 

i 



j. (b tgrneb; ' 

Inspector VegtMtwic^IMnmms Aein 

■Fro 0. FRISNOH, , ' „ 

, Qomnrnmd FnkmmiogwL 
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ARTIFICIAL FERTILIZERS: THEIR FUNCTIONS 

AND USE. 


By A’, fee. Travelling Assistant to tire Che mist for Agricidfnre, 

I.~INTRODUCTOE,Y ABTICLE. 

Since tlic inauguration of' tlie short course agricultural classes by the 
department of Agriculture in 1902,, fre(|ueiil requests luive been made by 
students and otliers wlio have attended tlie classesj for a resume of the 
lecanes on ngriculliiral topics, in pamphlet form, for future reference on 
die Farm. To' meet that demand the writer has 'endeavoured, by means 
of a series of articles, of Avhich this is an intiTjductory one, to marshal the 
salient points of the subjects dealt with by him, in such a manner as to 
1)0 intelfigible to a rea<l’er having little or no ])revif)us knowledge of the 
underlying prlnci])l<‘S which govc'rn all the <>])eraliuns of farm jiractice* 
The gimui^e dcsin^ tlvat exists among tlu* )ounger genmadion of Victorian 
farmers for the opporfunitv to ini])r(jv<‘ tluhr knowledge' is sufficient jnsti" 
ion for tlm puldicaliun, in concroh- form, of a grtcat mass of useful and 
inftu'osting fads, which receive atlention tJirough othm* (diannels, but in a 
less consf'cutivt^ fashion. Whemnau: j)ossil)le dvese nrtii'Ies will furnish 
the reader wida the results of the many exiierinumts carri'Crl out by the 
Departnienl during th-e past six years, the oliject of which has been the 
(diicidation of facts, and the* demonstration of the iistrfulmiss or otherwise 
of (liffepcnl metho<ls of cultivation, inanurial dressings, new crops, &c. 
With nO' 0‘[her olijeci. Hum, tlmn llu" desire to bring under the notici' of 
those to whom these facts are uol yet known, tlie wwiter offers the results 
of his training and experieiu'c, with liu‘ added hope that they may arrest 
the allcnlicm of some agrimiltiirisls to whom they may prove' of ^'a]ue. 

Wliat coiiBtiiutes Fertility in a Soil, 

Necessarily any article on farming subjectH must tieat, first, of the 
soil and its plissical and ch(md<!al c:ondition. Tlie term ‘^ fertility/’ 1 
fear, is imperfi'ctly understood by many persons, and I make it a rule in 
ITU' o})t,ming lectures to sketch the conditions that an* esst'iitial to insure 
tlu' production of maximum ('rop.s, A fortiie soil ainveys to most |)er.sons 
the idea, of eHor-gnx'U pa,si urns, luxuriant ('rops, sleek stoiTg a,nd, in 
fact, most, of the details emliodied in the advertising |)i[iuri's displavc'd 
l)y eiiter|)rising vendors of agricultural requisites, ]>esid('s, liowever, (he 
|)resence of the lu'ccssary plant foods, tliere are otlun* factors wliich. 
determiiKi fertility, such, for exainjtle, as ilie presence of liumus, an 
abundant suqiply ot' moisture, and a natural system of drainage. All these 
factors working harmoniously constitute fertilify, and it may truly be said 
that complete success is mwxT attained if one or ofher is al)sent. An 
ade(|uate supply of plant food, and humus, conservation and storage of 
moisture by thorough cultivation, and drainage wlmre needed, are all 
matters that are quite within the scope of tire fanuf'r who intelligently 
tills his hind. It will lx? seen in subsequent articles what an intimate 
relation exists between fertilir.ation and ciiUivatiom 
97 SS. 


r 
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WliB/t are tlie Plant Poods P 

All planlSj no matter ol’ what kind or (‘laws, tlraAV u{)on tlai soil for a 
sii[>|)ly of tlie materials whieh are neeessai'v to build up tlveir i'linnc^ 
iua.inta.iii tliern in health, and provide for the formation of grain, fruit, 
roots, or flowers, 'rimse substances which the plant) or (a'op iinds in tlie 
soil in greatm' or lesser <juantidos are Nitrogen, phosphoric acid, 
potash, lime, iron, magnesia, soda, sulphur, chlorine, &c. h'or the sake 
of convenience, they are collectively spoken of as plant foods/’ If the 
fjuestion of the fertirmation of a soil dep-uiuled on the suyiply of all these 
substances, it is to Ido feared that the cost of application and labour 
involved would prohibit much progress, being made in the direction of 
nianuri,ng. Nature, however, has been more liberal than may b(.‘ supposed, 
and we find that there are, as a rule, only four materials of wiiicii there 
is any cause to fear a diminution, in tlie average' si> 11 . These foiir 
materials are commonly alluded to as the principal elements of plant 
food, vb. Nitrogen, phosphoric acid, iiotasln am I lime. As will he 
shown later, these four ingredients are those rmnoved in ila.^ greatest 
quantities liy all crops, and conserjuenlly we might <^‘xpect that a.uy IVirrn 
of manure would contain one or more of the ingredients named. Lime, 
it may be remarked, while one of the most essential yilant foods, i.s not 
classed as a manure. Having now arrivcfl at an nndersinuding of wind: imj 
the requirements of plants in the shape of fcK>d, we may prTOxni to discuss 
in what form these materials may be purchased. 

“ Mamires ” and Fertilizers,” 

While we are accustomed, by reason of usage, to call all materials 
applied to the soil for its improvement l>y tlie naim? of ^Aminiircs,” it 
mav be of advantage to point out that there is a distinciion lictween a 
manure” and a fertili^jer.” A “manure,” projierly speaking, is a. 
substance which, tesides supplying one or more of tlie eleuvcnts of fdant 
food, restorcjs also “humus,” or vegetable matter, to tlie soil, such, for 
example, as farm manure, roots, and stuhble cd' cuops and kimlred suli 
stances. A “fertilizer,” on the other Inuid, is a. uintra'ial supplviug |ti:u)f 
food only, and which Ixiars no part in the im|>rovem<ait of the pliysical 
condition of the soil, except, it mav by tfve firomotion of a fi;rentc‘r 
growth of straw and r<K)t, which may evenlually lie returiKul to llic ««>!!. 
This explanation is made in order that, the reader way more chiarly follow 
the subsefiuenb articles on “Humus and its Relnlion to Soil lb‘r!ilit\\” 
Farmyard Manure,” &c. 

Nitrogen. 

The terms “nitrogen,” “phosphoric acitl,” and “T'otash” iwo jircv 
bably not as familiar to the farmer ns the commercial namc^s of the 
manures which contain those ingredients. It is essential, liowever, that 
every user of manures should make liimself acquainted with the class or 
group to which'all manures and fertilizers belong; otlverwise there is a 
liability to err in the purchase of a manure that doi;^s not ('ontuin the 
ingredient which the soil may require, and which tlie, purchaser wishes to 
•supply. ^ The principal fertilizers on the Melknirne markfit which 

f contain nitrogen in a predominating degree arer-'. Nitrate of soda, siiL 

"phate of ammonia, dried blood,'and nitrate of potash. Each and, all of 
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these nitrogenous manures contain nitrogen in varying amounts^ and in 
varying degrees of solubility, 'rbe readiness with which nitrogen becomes 
dissolved by the moisture in the soil influences its effect on a croj> tO' a 
marloal degree. It may also be said to influence its price jrer unit, as 
will 1)0 shown in the article dealing with the valiuition of manures. 
Nitrogen is the element associated witli growih, and the princiyad function 
of this ingredient is to assist in building up the framework of the plantj 
tO' provide the fleshy portion of fruit, and to store up in ihe tissues of a 
crop tlio necessary protein. This sulvstance when consumed liy stock, is 
transformed into lean meat, and eventually reaches the human consumer, 
in \vhose body it plays the part of a resloi'er of the broken-down muscular 
tissue incidental to the performance of the ordinary functions of life. 

jfertilizers which coiitain nitrogen are the most expensive of all forms, 
a,lid a liigh value has rightly becui plai'ed on this important elemenit of 
plant, stock, and human life. Nitrogenous manures have up to the 
present time played only a minor part in crop production in Vicfoiia. It 
was demonstrated l:>y tlie experimental fields throughout the grain-growing 
art.'iis of the north that up to the present time, at all ewnts, the adflition 
of a nitrogenous manure, either as sulphate of ammonia or dried blood, 
did not sufficiently stimulate the yield of wheat to ])av for its a<ldi(ional 
cost. We may fairly <*oncludt‘ from this fact lliat lire northern soils are 
either abundantly su|iplied with nitrogen, or else tlia,t they ha\'e other 
means of obtaining an ncieriuatc amount to nwet their ro<juirements. How 
this nitrogen in the grain areas is olrlaiiKw! will be dealt with in an article 
on Nitrilioatiou.” In the soutlu'rn distrir'ts of Victoria, however, that 
is to say, wliere the rainfall is greater, and the range of c’.rops grown 
is wilier, nitrogen has been most em]>ha,tic,ally sliown to l>e necessary in any 
well-planned sdierne of manuring. On hay mops, maize for green fodder, 
and fur grain, potatoes, onions, and other crops it is evident that the 
more alunulant growth of the plant makes greater demands on nitrogen 
than the average soil is capable of supplying. Hence the necessity of 
the aildition of a nitrogmious imnuire to ilie usual pliosphatic dressing. 
It ca,nnot be too stroeglv urged lha( the use of nitrogenous feilili/ers re- 
(fuires carig or tho results mas’ bi* unsatisfactory to tlie user. An exci’ssive 
a,mount of nitrogen at da* disposal of a, crop lias a tendency to run it u|) 
to which can only take |)lace at the expense of the grain or fruit. 

It must a,Iso b-e carefully liorne in mind that excessive growtli demands largf^ 
aixiounl's of nioLstiire, on a,ccount of the inctx\i,se O'f tlie tnmporating surfa{a,‘. 
We are nil familiar witli !l»c nia.nnm' in whicli a rankly-grown cro|> suffers 
during a fiot wind, or a .slioii; period of dry weatln'r, es|)ecia]l\' when 
grown on slut I low cultivated ground. Moreover, there are some nitrogenrais 
raaniires wlmdi, owing to the slowness with which the nitrogen becomes 
available, (-‘xercise a prejudicial, effect on I'rops by kec'])ing tiae plant grow¬ 
ing wfie.n it should be maturing, and thus seriously affecting the (juality 
of tire 'prodiicl. 

As this article is intended to be merely introductory, I trust suflicient 
‘has lieen said to emphasize the necessity of each user of this class of 
ferinlizer making himself familiar with not only the different forms in 
which it may be purchased, but also with the different' manner of its 
action when applied to a crop. A knowledge of the necessities ,of each 
cro]') indicates that manuring should have;' a certain definite object, accord¬ 
ing to the purpose for which a crop is grown. 
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Before leaving the subject of nitrogen, it is necessary to explain that 
the form in which plants make use of this ingredient is as a nitrate. As 
mav be seen from the list of fertilizers which supply nitrogen, there^ are 
only two—viz., nitrate of soda and nitrate of potash—which contain nitro¬ 
gen in the nitrate form. All the other forms of nitrogenous manures have to 
undergo a process of transformation by means of agencies in the soil before 
the nitrogen they contain is changed from its organic or ammoniacal forms 
into a nitrate. 


PnospiiORic Acid. 

There is little doubt that tjie class of fertilizers with which the farmer 
is most familiar are those belonging to tire phosphatic group, viz., super¬ 
phosphates (concentrated and ordinary), Thomas phosphate, bone-dust, and 
guano. It has been demonstrated so frequendy that tin* great majority 
of ATctoriun soils are deficient in their content of phosphoric acid that it 
is not at all surprising that there is a multitude of different Ijrands of 
phosphatic manures on the Victorian market. B"or grain, hay, fruit, 
potatoes, maize, grass, and vegetable growing this ingredient is required 
to siich an extent that the idea has grown up in the minds of many farmers 
that the use of phosphatic manures is the beginning and ending of the whole 
manurial pmoblem. That such is really not the case is clearly evidenced by 
the response of crops to other forms of manure which do not <'ontain any 
phosphoric acid. Tlrere is, however, some justification for this implicit 
faith that is placed in the phosphatic fertilizers, inasmuch as we find that 
other classes of manures exercise a more beneficial effect when used in 
combination with the phosphatic manures than when used singly, 

In the northern grain-growing areas, the series of experiments launched 
by My. A. X. Pearson, and continued by Dr. Howell some four or five 
years ago, demonstrated the superiority of superphosphates over Thomas 
phosphate and bone-dust. In order to properly understancl why one class 
of fertilizer should show such marked superiority over others of the same 
class, it is necessary to explain in as few words as possible what is the 
difference in their composition. Pliosphoric acid is present in manures in 
three distinct forms, viz., water soluble, citrate soluble, and insoluble. 
Superphosphates are the only form of phosphatic fertilizers which supply 
the phosphoric acid in a form in which it can be dissolved in water, 
Thomas phosphate, bone-dust, and guano contain no water-soluble ])hos- 
phoric acid, but are made up of the less soluble forms of citrate-soluble 
and insoluble phosphoric acid. 

The demands of die northern wheat crops are for a manure that will 
become quickly available, and which will stimulate a rapid growth of the 
wheat plant, so that it may attain a certain stage before the hot summer 
weather sets in, and all further growth is arrested. The scanty rainfall 
of the north is insufficient in normal }ears to support an abundant vege¬ 
tation, and farmers living in these areas have come to adopt the super¬ 
phosphate as the manure par excellence for their climatic conditions and 
limited range of crops. It is a well-known fact, however, that the water- 
soluble phosphoric acid, which is the distinguishing feature of the super¬ 
phosphates, when applied to the soil, reverts or changes back to the less 
soluble form of citrate soluble by combining with lime found in the soil. 
What, then, is the virtue of the water-soluble phosphoric acid if it onlv 
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remains in that condition during the earlier stages of plant growth ? That 
it has advantages is apparent from the efforts of the maniifactiiieis of 
•superphosphates to produce an article containing a high percentage of water- 
soluble phosphoric acid. It is also evident that the farmer places a liigh 
value on the content of “water-soluble,’' and, in point of fact, super¬ 
phosphates are rated as being of superior or inferior class according as 
they contain higher or lower percentages of water-soluble phosphoric acid. 
It may come as a surprise to many readers to know that the water-soluble 
phosphoric acid is of value principally because of the facility with which 
It can become distributed when dissolved in soil moisture. Water is 
nature’s great transporting agency, and when the phosphoric acid becomes 
‘dissolved it is carried to every part of the soil and brought into intimate 
contact with the soil particles. Were it not for this faculty, it is to be 
feared that only those plants in the immediate vicinity of the spot where 
the fertilizer had lodged would benefit much from its services. Further¬ 
more, the roots of plants would not be encouraged to permeate every nook 
and cranny of the soil in search of food and moisture. It is, perhaps, 

superfluous to add that a plant having an elaborate root system is better 

fitted to sustain the lengthy periods of dry weather which occur with such 
regularity in most farming districts, than one with a restricted root area. 
In superphosphates the proportion o*f citrate soluble and insoluble phos¬ 
phoric acid is small—so small, in fact, that in many well-made super¬ 
phosphates the percentage of the former rarely exceeds 2 or 3 per cent,, 
and the latter i per cent. In Thomas phosphate and bone-dust, however, 
•we find that out of a total content of phosphoric acid of, say, 15 or 16 
per cent., ii to 12 per cent, of it is in the form of citrate soluble, and 
4 to 5 per cent, insoluble. As a consequence, these forms of phosphatic 
manures have come to be more used in districts having a fair average lain- 
fall, and on crops to wdiich they are suited by reason of their slower avail¬ 
ability. Guano, it may be said, is not so much used no’wadays as super¬ 
phosphates, although it is not infrequently worked up with acids and sold 

as phosphatic guano, &c. 

The function of the phosphoric is to improve the quality of the pro¬ 
duct, and it is usually found in the largest amounts in the grain and 
seeds of cultivated plants. I might draw the attention of the reader to 
the steady withdrawal of large amounts of phosphoric acid from the gtnin 
districts in the export of millions of bushels of wheat and oats. Is it to be 
wondered then, that the manures which contain this ingredient should 
ibecome the ones most in demand for the cereal-growing districts? 

It is not too much to say there is still a wide field for development in 
the use of phosphatic manures. We read from time to time that outbreaks 
of cripples have occurred in certain localities, and that the absence of 
bone-making material in the soil is responsible for a stunted, unhealthy 
growth of stock. This evil state of affairs might be bettered considerably 
by the application of phosphatic manures to grass land, and, with a 
hardier and more vigorous growth of grass, would follow the disappearance 
of those diseases which are directly traceable to an absence of phosphates. 

It may be of service to many farmers to know that superphosphates 
•should never be mixed with lime o-r ’wood ashes (which contain lime) in 
order to facilitate their passage from the drill. Lime when used in such 
■a way would at once combine with flie wafer-soluble phosphoric acid in 
the superphosphate, and turn it back to the less soluble citrate-soluble 
form before it would hav-e the opportunity of becoming distributed through 
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the agency of the soil moisture. Gypsum may be used with safety, or, 
what is better still, loam or sand, if a fertilizer is found to be clogging 
the drill. 


Potash. 

Potasli manures are perhaps the least used of all forms by the average 
farmer, and, as a consequence, there is little or no knowledge of its com'- 
mercial forms and action in the soil. It by no means follows that because 
it is infrequently used that it has any inferior value to the other plmit 
foods. On the other hand, potassic manures should occupy a dominating 
influence in the fertilization of soil for the growth of such crops as leginnes, 
fruit, and root crops. It is advised, however, that fertilizers containing 
potash should always be used in conjunction with other manures, their 
best effects not being so apparent when used singly. It is not so many 
years ago that practically the only source of potash was- wood ashes; since, 
however, the discovery of enormous deposits of potash at Stassfurt, in 
Germany, the world’s supply is now drawn from that source. The com¬ 
mercial forms in which potash is sold are:—Muriate of potash, or potash 
chloride, sulphate of potash, and kainit, all of which are imported from 
Germany. There is a potassic manure sold under the name of Australian 
potash, which comes from the burning of refuse molasses from sugar re¬ 
fineries; the potash contained therein existing principally as carbonate and 
chloride of potash. 

The functions of the potash may in a general manner be described as 
influencing the quality of agricultural products rather than the quantity. 
For such crops as fruit, potash affects the quality, flavour, and aroma, 
increases the percentage of starch in potatoes, improves the burning qualities 
of tobacco leaf, and promotes the formation, of sugar in sugar-cane and 
sugar-beet. Maize, lucerne, peas, and beans also respond to the action of 
potassic manures. Experiments with potash, used in combination with 
other fertilizers, have been made by the Department on a variety of crops, 
the results of which will be set out in future articles. 

As with nitrogenous fertilizers, fertilizers containing potash must be 
used with a certain amount of caution and intelligence 3 otherwise the results 
may not be satisfactory. For example, some forms of potassic fertilizers 
are said to exercise a deleterious effect when applied to certain crops. 
Potash chloride may give rise to ^^stagginess ” in potatoes, althoiigli this 
is a debatable point; may lower the burning qualities of tobacco Iciif, and 
may prejudice the formation of sugar in the beet. For these crops named 
it would be wiser to use the sulphate of potash. Kainit, which, by the 
way, is a form of potassic fertilizer perhaps more frequently made use of 
than the more costly chloride and sulphate forms, contains, in addition to 
a limited amount of potash, chloride of sodium, or common salt, and 
magnesia. It may not be the desire of some users of kainit to add salt and 
magnesia to their soils, in which case other forms of potash should be 
used^ in preference. It is claimed that one virtue of kainit is its hygro¬ 
scopic power, or property of absorbing moisture from the air, which 
renders it of value on dry sandy soils. As an exterminator of grubs and 
spilar pests which infest some soils, it Has a certain value better appre¬ 
ciated in Europe than in Australia.^ Compared, however, with muriate and 
sulphate of potash, kainit is, relatively speaking, tbe most 'oostly form ,,in 
, which a definite amount of ^ potash can be bought. It would be more 
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serviceable and more economical to use approximately one-fourth the amount 
of the more expensive forms. 

In the northern grain areas, pomsh, judging from the results of ex¬ 
perimental fields, does not, up to the present time, justify its inclusion 
in the manurial dressing. Wheat, above all crops, can thrive with rela¬ 
tively small amounts of potash, and, furthermore, the common practice 
of burning stubble gives back to the soil some of the potash removed by 
the crop. I propose in another article to go elaborately into' the question 
•of burning stubble, and hope to show that the practice is an extravagant 
one, viewed from a different stand-point Fo which the average farmer 
usually regards it. 


Other Considerations, 

It would be an omission in any discussion on artificial fertilizers if some 
mention were not made as to the ‘hiiechanical condition’^ of these sub¬ 
stances. The user of fertilizers demands that, besides an article of good 
quality, it shall be in such a condition of fineness that there shall be no 
hindrance to its free flow from the drill. An excessive percentage of 
moisture in a fertilizer lowers its apparent quality, and adds unduly to its 
weight; hence the importance, from a purchaser’s point oF view, of taking 
note of the moisture content of all fertilizers offered for sale. In the 
purchase of bone-dust or bone-meal, there is even greater necessity than 
with mineral manures that the “ mechanical condition,” or percentage of 
“fine” and “coarse” material should Be stated. The recently passed 
Artificial hlanures Act requires that the percentage of “fine” and “coarse” 
material shall be stated on the accompanying certmcate. “ Fine” material, 
it may be added, is that portion that passes through a sieve having fifty 
meshes to the linear inch; and “coarse” is the portion “which does not 
pass through a sieve of the above mesh. 

It is sufficient to state in this introductory article that there is a 
material difference in the cash value of the plant foods contained in bone- 
dust, amounting to is. 6d. for each per cent, of nitrogen in favour of the 
fine ” portion, and is. 8d. for each per cent, of phosphoric acid of the 
same designation. 


Conclusion. 

The above review of the principles of fertilization and difiierences 
which exist between the familiar forms of commercial articles supplying 
the elements of plant food will, it is hoped, be sufficient to enable the 
reader to follow the subsequent articles, which will treat more in detail with 
the action and use of these substances. That there is much to learn, I 
think, will be generally conceded, and every endeavour will he made to 
handle the different subjects lucidly and practically, so that the principles 
involved may be grafted on to Victorian practice. It is proposed to deal 
with the following subjects in fufure issues:—Commercial fertilizers; The 
valuation of manures on the Victorian market; Lime and its functions 
in agriculture; Humus in its relation to soil fertility ; Tillage and drain¬ 
age ; F armyard manure; Rotative methods: Their value and importance; 
Rotation of crops and their possibility in the north; The nitrogen require¬ 
ments of southern soils and crops to provide them. 
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ST. JOHN’S WORT. 

{Hypericum perforatum. Linru.) 

By C. Frcu'ch, F.L.S,, F.E.S,, Government Eniomologisi. 

Description. 

Perennial, erect, and of a peculiar bluish-green colour; height, from 
I to 5 feet; flowers, yellow; wood, reddish in colour; roots branching 
from a tuft-like base, and descending to a depth of from 2 to 4 feet. 
This plant is to a certain extent injurious as fodder. It yields a reddish- 
looking oil, which pharmacists in the old days held in great esteem. 

Distribution in Victoria. 

This pernicious weed first made its appearance in Victoria about 
25 years ago, and has been gradually, but surely, spreading ever since. 
According to information gained upon the spot, it would appear that an 
old lady introduced the seeds from Germany for medicinal purposes, with 
the result that the plant spread with great rapidity in the little garden. 
Upon uprooting the plants and throwing these over her fence, stray and 
travelling stock conveyed the seeds to the Bright race-course (which is 
nearly opposite the first infested place), where the plant is locally known 
as the ‘‘race-course weed.’' As time wore on, the plants grew and 
flowered profusely, with the result that the seed was rapidly distributed, 
especially along the routes taken by stock. 

I have not attempted to give any elaborate botanical description of 
the plant, as this, to the average settler, would be next to useless, but 
have relied upon the coloured plates, taken from nature, to enable any one 
having this weed to recognise the same at a glance. With regard to the 
rate and scope of its spreading, it may be mentioned that, from persona] 
observations made by Inspector Davey and myself, the areas infested 
are much greater than was at first supposed. To show in a plain way the 
extent to which the plant has spread, the following information may prove 
interesting. The areas given are approximate:—Victorian Alps, say from 
Upper Harrietviile to Budgee-Budgee and Waterford (the latter place 
being near the head waters of the Mitchell River), and Omeo—alx>iit 1,000 
acres. Coming lower down, although the country is mostly hilly, some 
of which hills rise to a height of 2,000 odd feet, the weed, as Bright 
is approached, becomes much more dense, the first place showing badly 
being known as Germantown, and it gets thicker as we near Bright, and 
from thence along the railway line to Myrtleford, and sparsely across to 
Beechwoith, Eldorado, &c. In the Bright district, roughly speaking, 
from Germantown to Myrtleford, taking a narrow strip of, say, from 2 
to 3 miles in width, we estimate about 6,000 acres to be more or less 
affected, the worst cases being in or close to the Bright township. In 
the Beechworth district, which by road is between 30 and 40 miles 
from Bright, the affected area, as noticed, is about 866 acres; in Ruther- 
glen about 100 acres; in the parish of Carlisle, 1,820 acres; in the parish 
of Gooramadda, in scattered spots, 400 acres; in Tallangatta, parishes of 
Koorongong, Yabba, and Tallandoon, about 500 acres; Lillipiit, 263 acres; 
Narong, u6i acres; Belatite, 100 acres; Milawa^'small patches; in Benalla 
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shire, parishes of Warrenbayne and Lurg; South Gippsland, in smaller 
patches, which will soon become larger; and in a few other places. 

To make the reading easier, the following table has been prepared, 
and was embodied in a report, prepared by myself, and presented to the 
Department in 1902. Since that time, however, other patches have been 
found, and I am indebted to Mr. Smith, engineer of the Bright shire, and 
others for the figures here given. The dots on the accompanying map 
■clearly show the extent to which this Aveed has increased :— 



Bright District, Crown land 3,000 acres, private land 2,500 acres; 
Beech worth district, Crown land, very little; private land, 866 acres; Na- 
rong district, private land, i6r acres; Carlisle district, private land 1,820 
acres; Lilliput district, private land, 263 acres; Gooramadda district, private 
land, 400 acres; Rutherglen district, private land, 100 acres; Benalla 
shire, private land, small patches; Victorian Alps, mostly Crown lands, 
1,000 acres; South Gippsland, shire lands, small patches; Delatite dis¬ 
trict, priA'^ate land, too acres. Roughly approximate areas infested— 
Private land, 6.210 acres; Crown land, 4,000 acres; total, 10,2x0 acres. 
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Eradication. 

Tho great difficulties in the way of eradication are, first, the inacces¬ 
sibility of much of the infested country; and, secondly, the question of 
cost. In the former case, the weed ascends the hills, many of which 
would be difficult to ascend, even if one went on all fours; also the 
absence of water at great elevations, and, in the lower lands, the terrible 
irregularity of the surface on the old gold workings. In the Alpine 
and sub-Alpine regions the country is wild and difficult in the extreme, 
so that the cost of eradication in such places would, of course, be 
enormous, and could hardly be computed with any hope of accuracy. 

In this short paper the whole of the experiments could not be given,, 
its principal object being to draw public attention to the dangers ahead, 
and to advise as to what we have found by actual experience to be the- 
cheapest, best, and most effective means of coping with this serious pest. 
Our experiments around Bright extended over a considerable period, and- 
a piece of land, 3 acres in extent, was withdrawn from selection, 
fenced, and treated with chemicals, salt, &c.; but, owing to the peculiar 
contour of the land, and to the abnormally heavy rains, some of the 
experiments have not been as successful as we could have wished. The- 
following is a condensed description of the experiments above alluded to:— 

Arsenite of Soda, is. 30. per gallon. 

Plot 2.—One-fifth acre on race-course, 160 gallons of mixture, equals- 
32 lb. arsenic, 24 lb. soda—Material, los.; labour, 16s. 3d. Cost per one- 
fifth acre, 6s. 3d.; per acre, iis. 3d. 

Plots 3 and 4.—Half-acre in three-acre plot—Ten gallons arsenite, 12s. 
6d.; mixture, 200 gallons; labour, 15s. 5d.; cost per half-acre, £^i 17s. 
I id.; per acre, £^2 15s. lod. 

Plot 7.—Quarter-acre, in diree-acre plot—Material, 10s.; labour, 7s. 
8d.; cost per acre, 10s. 8d. 

Plot 8.—Quarter-acre in three-acre plot—Material, £i (320 gallojis- 
mixture); labour, 9s. 4d.; cost per quarter-acre, £\ 9s. qd.; per acre, 

£% 17s. 4 d. _ 

Plot 6.—Quarter-acre in three-acre plot—Material, 22 gallons arsenite, 
equals 440 gallons mixture—Cost, £i 7s. 6d.; labour, £\ 4s. 6cl.; cost 
per acre, 8s. 

Plot 2,—“One-chain plot, fronting judge's box in race-course—Material, 
7s. 6d.; labour, 5s. id. Cost per chain, i2,s. 7d.; per acre, ££> 5s. lod. 

Bethanga Pyrites, ^2 per ton. 

Plot 3.—One-fifth acre on race-course—Pyrites, i| cwt., 3s.; labour, 
IIS. i|d. Cost per one-fifth acre, 14s. ild.; per acre^, 10s. ^{< 1 . 

Plot 5.—Quarter-acre in three-acre plot—Pyrites, 100 lb., 2S. ; water, 
200 gallons; labour, 7s. Cost per acre, £1 i6s. 

Plot I, —^One-chain plot fronting judge’s box—Pyrites, 2 :wt., 4s. ;. 
labour, 6s. ild. Cost per acre, £^ is. 3CI (i lb. to 1 gallon water.) 

Globe Weed Killer, 2s. 6 d. per gallon. 

Plot in saddling paddock, 2s. 6d. per gallon, i in 16, in quarter-chain- 
plot. Cost, per quarter-chain—Material only, 12s. 6d.; per acre, £2$}. 
labour per acre, £i 15s, Cost per acre, labour and material, ;j^26 15s. 
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InVICTA, 2S. 6d. per gallon. 

Plot II.—Quarter-acre in three-acre plot—i in 20, at 2s. 6d. per gallon 
—Six gallons invicta, 15s.; 120 gallons mixture; labour, 9s. 6d. Cost per 
quarter-acre, 4s. 6d.; per acre, ^£4 los. 

Plot 5.—One chain fronting judge's box—i in 20—Seven gallons, 17s. 
6d.; 140 gallons water; labour, 8s- qd. Cost per chain, 5s. lod. ; per 
acre, ^\z i8s. 4d. 

Murton’s Sheep Dip, 15s. pep. gallon. 

Plot 4.—One-fifth acre on race-course—Half-gallon dip, 7s. 6d.; mix¬ 
ture, 135 gallons; labour, iis. 5d. Cost per one-fifth acre, i8s. iid.; 
per acre, £4 14s. 7d. 

Plot 9.—Quarter-acre in three-acre plot—5^- pints, los. 3|-d.; i pint to 
36 gallons water; labour, 8s. 3|d. Cost, i8s. 7|d.; per acre, ^3 14s. 6d. 

Plot 6.—One chain fronting judge's box—One quart dip to 40 gallons 
Avater, 3 quarts per chain, iis. 3d.; Avater, 120 gallons; labour, ys. qd. 
Cost per chain, i8s. yd.; per acre, 5s. lod. 

Murton’s Weed Killer, ios. per gallon. 

Plot I. —Fifty links—one-fortieth acre; weed cut; 2 gallons in 200 
gallons wafer ; labour, 2s. yj-d. ; material, Cost per acre, ;£45 5s. 

Plot 2.—One-fortieth acre; Aveed uncut— Taa-o gallons to 200 gallons 
Avater; labour, 3s. 6d.; material, Cost per acre, ;;^ 47 . 

Plot 3.—Weed uncut; i in 200 Avater; labour, 3s. ofd.; labour per 
acre, ;£6 2s. 6d.; material per acre, ;^2o. Cost per acre, £26 2s. 6d. 

Plot 4.—Weed uncut; i gallon in 200 water; labour, 2s. ajd. per 
acre, £4 ys. 6d.; material per acre, £20. Cost per acre, ;!^24 ys. 6d. 

Plot 5.—Weed cut—Half-gallon in 150 gallons AA^ater; ]alx>iir, is. 3|d. 
per plot; labour, ^£2 12s. 6d.; material per acre, ^^ro. Cost per acre, 

;;^i 2 I 2 S. 6d. 

Plot 6.—Weed uncut—Half-gallon to 150 gallons Avater ; labour, 2s. 2jd. 
per acre, ^^4 ys 6d.; material per acre, ;£io. Cost per acre, ^14 ys. 6d 

Plots near Stand, 

Plot I. —One-fortieth acre plots— Tavo gallons in 200 gallons water; 
labour per acre, 5s.; material per acre, ;£4o. Cost per acre, ^£4^ 5s. 

Plot 2.—One gallon in 200 gallons AA'ater; labour, 2S. y^d. per acre, 

5s.; material per acre, £^io. Cost per acre, ;;^i5 5s. 

Plot 3.—One gallon in 150 gallons Avater; labour, 2s. 2|d. per acre, 
£^4 ys. 6d. ; material per acre, £^20, Total cost per acre, ^£24 ys. 6d. 

Plot 4.—Half-gallon to 150 gallons AAmter; iabiour, 2s. yjd. per acre, 

5s.; material per acre, ;£io. Total cost per acre, 5.5. 

Murchison Scrub Exterminator, per ioo lbs. 

Plot 5.—One-fifth acre on race-course—100 lbs. to 274 gallons AA’-ater— 
Material, ^£2; labour, 12.S. i|d. Cost per one-fifth acre, £^2 12s, i|d.; 

per acre, ;£i3 os._7|d. 

Plot 3.—Fronting judge’s box, i chain—10 lbs. to 40 gallons water, 96 
lbs. in 240 gallons water—Labour, 4s. 4d. Cost per chain, ^£2 4s. 4d.; 
per acre, £^22 3s. 4d. 

SiLEX. 

Plot I.—One-fifth acre on race-course—2s. 3d, per gallon—Labour, 
8s.; Silex, iy| gallons, £^x igs, 4jd. (108 mixture); labour and material, 
per acre, £^ii i6s. 10Jd. 
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Plots I aiv-l 2—Half-acre in three-acre plot—Labour, 13s.; Silex, i 
in 6, 24 gallons at as. 3d., ^2 igs. ; j6o gallons. Cost per acre (lalmir 
and material), £,6 14s. 

Plot 10.—Three acres-; i in lo, with cans; quarter block—Twenty- 
seven gallons at 2s. 3d., ^£3 os. 90!.; 270 gallons mixture, lal^our, 12s. tuI. ; 
labour and material, per acre, 14s. 8d. 

Plot 4.-—On one-tenth- acre fronting judge’s box; used i in 5”~Ten' 
gallons Silex, £1 as. 6d.—50 gallons water ; labour, 4s. gd. Cost per 
plot, £i 7s. 3d. ; per acre, ;£i3 12s. 6d, 

Salt, £i per ton. 

Plot 12.^—Quarter-acre in three-acre plot—Half ton salt, los. ; labour, 
15s. ad. Cost per acre, £i 5s. 2d. ; per acre, £5 os. 8d. 

Plot 7.—One chain fronting judge’s box—Two tons to acre; labour, 3s. 
6d. ; salt, 4s. ; per chain, 7s. 6d. ; per acre, £^ 15s. 

Salt should be used at rate of 3 tons to acre. 

Sulphuric Acid, id. per lb. 

Plot 6.—One chain on race-course—Seven gallons acid, 132 lbs. at id.,, 
IIS.; 7 gallons acid to 63 gallons water; labour, 3s. o|d. Cost per chain, 
14s. ofd. ; per acre, £^ os. 7id. 

Plot 8.—Quarter-chain fronting judge’s box—Quarter-chain, 7 gallons 
acid to 63 water, 132 lbs., iis.; latiour, 2s. 7d. Cost, per chain, 138. 7d. 
per acre, ^27 3s. 4d. ^ 

As a result of an inspection of these plols on 22nd September, 1905, 
it was found that plot 1 on race-course, treated with Bethanga pyrites ar 
a cost of £^ IS. 3d. per acre, and finished on 21st November, 1904, was 
still absolutely free of weed. The next most successful plot was No. 12, 
in 3-acre plot treated with salt at a cost per acre of £^ os. 8d., and 
finished on 29th November, 1904. This plot is on very steep country, 
and as a consequence the co.st of labour was much greater than it would 
have l">een in more accessible country. Next comes Silex (plot 4), at a cost 
of £i^ I2S. 6d. per acre. Then follow IMurton’s weed killer and Globe 
weed killer. The results of these tests prove that arsenical ccmipounds 
are mostly unfitted for coping with the plant, unless used at a prohibitive 
cost, and at frequent intervals. Then, by preventing the formation of 
leaves, they tvould give the same results as summer cultivation, but would 
prove very costly; and, from figures already given, it will he seen that as 
soon as the cost of treatment is reduced, so also is its efficacy. For in¬ 
stance, the IMurton weed killer (plots i and 2), treated last February, 
where the mixture was used at i in 100, at a cost of ^45 5s. and ;^47 per 
acre respectively, these plots are still free of weed (22nd Septemlier, 
1905). Plots 3 and 4, treated with a strength of i in 200 last February, 
show weed freely in patches; these plots cost, per acre, £26 2s. 6d. and 
;^24 7s. 6d. respecdvely. Plots 5 and 6, treated with a strength of i 
in 300 during February last, are now (22nd September, 1905) covered 
with weed, showing that as scon as the cost is reduced, its efficacy is 
reduced likewise. Plots 5 and 6 cost ;^i2 12s. 6d. and £14 7s. 6d. 
respectively. 

Directions for Preparing the Materials. 

Arsenite of soda, 4 lbs, white arsenic, 3 lbs. washing soda, i gallon 
w^ater. Boil and stir for half-an-hour, or until dissolved; then use 8 02s. 
to e^'cry gallon of water. 
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Bethanga pyrites, i lb. to 1 gallon. The best method is to have four 
or five drums of water boiling at once, and keep dropping in the pyrites 
and stirring. It is much quicker this way, and less severe on the drums. 

Globe Weed Killer, 5 gallons to 80 gallons water (i to 16). This is a 
good mixer, and was poured slowly into the water, the latter being well 
stirred. 

Invicta, i in 20. Pour into the water and stir. 

Murtoivs Sheep Dip.—According to the strength required, the dip was 
merely poured into the water, the latter being well stirred at the time. 

Murton's Weed Killer.—This is a good mixer, and was poured slow!}' 
into the water and well stirred. It was used'at i in 100, i in 150, i in 
200, and I in 300. 

Murchison Scrub Exterminator, 16 lbs. to 40 gallons water.—hlix 
amount required' in small quantity of water, and keep well stirred for a 
few minutes. Tliis is a bad mixer. 

Silex.—Mix half the quantitv of water with the Silex, stir well, and 
then add rest of water and stir again. 

Salt.—The weed was first mown. In one test the salt was boiled, 
in another it was sown broadcast and then watered, and in another was 
left dry. The latter has given the best results. 

Sulphuric Acid, 1 to 9.—Twenty-seven gallons of water were placed 
in a barrel, and 3 gallons of acid were slowly poured in. the contents of 
the barrel being stirred at the same time. 

Cutting to Prev^ent Seeding. 

This to be of any use must be commenced before flowering time, and 
should be done as often as possible, as when cut down this plant, in a 
very short time, throws up fresh flo\ver stems. 

Ploughing. 

Where possilde, this is very successful, but the plant must not be 
allowed to carrv leaves, or the roots will at once take on a ne^v lease of 
life by being allowed to elal^orate the crude sap by means of the leaves. 
As soon as the plant appears after ploughing, cultivation should be com- 
menced again. Cultivation, unless thorough, is of advantage to this 
plant; but, as si lowing that the weed can be beaten, and a good crop 
taken off badly-infested land, I may point- to the fact of the good crop 
now^ Ireing taken off the Bright race-course, part of wdiich is now leased 
for the pur|X^ses of cultivation. 

Hand Grubbing. 

This has tjeen found by experience to be impracticable, owing to the 
enormous cost, and to the fact that if any fragment of root be left in the 
ground, it has the power of forming a bud, and thus making a new 
start. 

Suggestions for Preventing the Weed spreading to 
“ Clean ” Districts. 

If this and other weeds are to be either stamped out, or kept within 
reasonable bounds, the administration of the “Noxious Weeds Act must 
be at once removed from all local bodies, and left in the hands of the 
Government. All persons possessing land upon which the weed grows 
should be compelled to adopt reasonable measures for its suppression, 
either by ploughing, cutting, burning, or by other treatment. Where a 
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plough can be used, cultivation should be insisted upon, under a penalty 
for noii-compliaiice. Where land is either steep or irregular, constant 
cutting and burning should be resorted to, and, where practicable, the 
methods used by us, and given in this paper, should be adopted. When 
near streams, the arsenical preparations cannot with safety be ado^pted, 
and the same remarks would apply to grazing lands, &c. 

Ill salt we have a fairly cheap and valuable aid in ridding the land of 
St. John’s Wort, and it has the additional merit of being both safe and 
effective. We find that salt may be had in an> quantity for 13.S, per ton, 
and the best results were obtained by using the salt at from 2| to 3 tons to 
the acre. On small areas, and on the first appearance of a patch or 
patches, a piece of corrugated iron, flattened out so as to make it lie close 
to the ground, or a sheet' or two of bark, will kill out the weed in a short 
time. Pulling up the plants is of little use for the reasons before stated. 
Unfbrtiinatelv for us, this weed is of a very hardy nature, and may be 
found growing upon a stone on which only an inch or so of soil occurs, 
and is equally at home in gullies of running water, and thrives well when 
almost covered with snow for three or four months in the year. One 
thing, however, has been noticed, and that is, that the weed does not 
grow well, if at all, in places covered with stagnant water, as clay pans, 
&c., so that flooding, where it can be done, may be of use, and is cer¬ 
tainly worthy of a trial. 

On land where nothing else could well be used, cutting, for the pur¬ 
pose of pre\enting seeding, would probably be the best and cheapest 
method of dealing with it, and even then the weeds would require burn¬ 
ing, as the seeds wdll ripen even after the plants in flower have been cut 
and allowed to lie on the ground. This plant is easily burned off, this 
being the most speedy method of preventing the -weed from spreading, but 
the unfortunate part is that both cutting and burning would have to be 
repeated—no one knows how many times. 

Hay or other cereal crops taken from land on which St. John’s Wort 
is growing should not be permitted to leave the infested districts, as it is 
by this means that the seed of the vreed has been largely distributed. 

All shire secretaries, State school teachers, graziers, and others should 
promptly notify the Department of the presence of the weed should they 
see it, or liear of it being in their district, as, should the weed get ;i 
footing in the rich lands of Gippsland, it will be a bad job for the rural 
prospects of Victoria. 

In dealing with the steep Crown lands before alluded to, we found 
the Bethanga pyrites to he easily first, and plots treated in November, 
1904, at a’ cost of ,-£5 is. 3d. per acre, are at the date of writing 
(October, 1905) still quite free from any appearance of the weed. 

Fighting the weed with natural enemies has been suggested, the singular 
parasite, Cusenia Australis, or Dodder, having attacked the wort with 
vigour, and has already killed out large patches of it. The Dodder is a 
bad pest of the farnier, and, if used against the St. John’s Wort, would 
require to be well watched, and kept within reasonable bounds. The 
coloured plate of the Dodder is here given, so that persons may know it 
when they see it. The photographs will explain themselves. 

The matter of St John’s Wort is a most serious and important one, 
and, as it is spreading year by year, the gravity of the situation will be 
apparent to all, and the most determined efforts should be made to cope 
with the trouble. 
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THE UTILITY OF DAIRY RECORDS, 

By R, Crowe y Siiferintendent of Ex forts. 

At the recent Royal Agricultural Society’s Show, I accompanied a 
friend on a round to the cattle-pens. He wished to select a young dairy 
shorthorn bull, and before the second stall was visited we were aware of 
a great want, which increased as our inspection progressed. The first 
animal showed good form, growth, and quality for his age, but what sort 
of a milker was his dam, his grand-dam, and his sire’s dam ? There was 
no one to tell us. I have no doubt that in one or two instances the owners 
could give general information, but, generally, the chief, the most valu¬ 
able requirement was wanting. In the possible solitary examples in which 
general data were available, it would be of comparatively little value 
unless backed up with independent confirmation. “ You pay your money, 
and take your choice.” If you -want a bull of the beef strain, or bull to 
improve your dairy stock, the same animal may be offered for either pur¬ 
pose. 

Since the Show, the report of the twentieth annual meeting of the 
Holstein-Friesian Association of America, which was held in Syracuse, Kew 
York, in June, 1905, has reached me. For some years past, I have been 
getting the Register published monthly by the Association, \vhich has now 
been in existence twenty years, and it often occurred to me that it would 
be a grand thing for the dairying industry here if similar associations 
could be formed in Victoria or Australia. There is no reason why we 
should not have a “Jersey Cattle Club,” an “Ayrshire Cattle Club,” a 
“ jMilking wShorthorn Association,” or an organization for each type of 
dairy cattle. The utility of such cannot be gainsaid, and the following 
extracts from the Address of the President of the Holstein-Friesian Asso¬ 
ciation—Hr. A. A. Cortelyon—should hasten the formation of associa¬ 
tions : — 

“ There are present members of this association from AJaine and Cali¬ 
fornia, from Minnesota and Missouri, and from nearly every intervening 
State, making, as I believe, the largest attendance in the history of our 
association. At the close of our last meeting, our membership numbered 
1,180, to-day it has increased to i,359- It is evidence of the good manage¬ 
ment and harmony which have prevailed that this large growth in member¬ 
ship has taken place, and it also indicates the sterling value of the cattle 
we favour, and their rise in public esteem. Other dairy breeds have main¬ 
tained associations and herd books, some of them dating from a much 
earlier period than ours, and yet T am able To state that none has a mem¬ 
bership much more than one-half as large. It may be of interest to you 
to know that New York State alone contains over 9,000 people who are 
owners of Holstein-Friesian cattle. 

“ The relative growth in popular favour of this association, as con¬ 
trasted with that of the breed most prominent in its rivalry with the black: 
and whites during the past year, may be realized when I tell vou that there 
were admitted to memlaership in the American Jersey Cattle Club but 
twelve persons, and that we have issued 20,278 certificates, against 19,967 
bv the American Jersey Cattle Club. It is of no less satisfaction to note 
the handsome income of the association, which has reached a total of 
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$31,026.34, while our expenses, ot' which the amount returned to breeders 
in the form of special prizes for A.R.O. records constitutes a large 
share, were but $25,237.80; leaving a net gain for the year of $5,788.54. 
This amount, together with the reserve fund, which has now' reached the 
sum of $22,014.51, gives a grand total of cash on hand of $38,083.60. 

'‘While at this ]juiat, [ will take occasion to state that we may well 
consider the feasibility of arranging still further prizes for meritorious 
yields, not only of butter-fat for long periods, and for quantity of milk, 
and for other points in which our breed manifestly excels, but for exhibi¬ 
tion of our cattle at the important fairs in territory not now largely inte¬ 
rested in our breed. 

There is no lack of knoAvledge upon the part of our breeders as to the 
staying (jualities of the Holstein cow, but inasmuch as our butter tests 
for recent years have been for short periods, usually seven days, the oppor¬ 
tunity for criticism has been afforded to partisans of other breeds. The 
Advanced Registry -work for the past year, under the provisions of the rules 
adopted for making tests eight months after calving, has resulted in a 
considerable number of very creditable yields, which tend to officially 
confirm to the dairv world that which we already knew, viz., that the 
Holstein cow is the largest, longest, most persistent, and profitable milker 
of the dairy cows of the world. 

But further effort in this direction is most desirable, and I believe 
that opportunity should be granted to those possessing the means, and 
desiring to take up this work, to test their cows, officially, so far as pos¬ 
sible, for periods of one year; and I also believe that suitable prizes for 
such W'Ork should be offered. Those of you who may be classed as 
pioneers in Holstein matters are well satisfied with the staying pow'ers of 
vour cows. You have not forgotten the enormous milk records of years 
ago, part of which were made under the old system of Advanced Registry 
testing, and many l)y ]'>rivate tests. Pietertie 2nd, who yielded 30,318 lbs. 
of milk in one vear, and was milking 6t lbs. per day at the close of the 
test, will never be forgotten, and the names of Clothilde, Echo, Mech- 
thilde. Lady E'ay, and many others, will always recall to voii the many 
records of 20,000 lbs., and over, which were reported, and satisfactorilv 
authenticated. It must not le lost sight of that these records were of milk 
of average butter-fat qiialitw 3 per cent, and upwards, ivhich, had it been 
officially tested at regular intervals, would have demonstrated greater 
capacity in butter prorlucing than any other breed has yet shown. Pauline 
Paiihs magnificent record, made in 1889, confirmed, as it rvas, l>cvond a 
doubt, of J,T33 lbs. of butter in one year, leaves her still the queen of 
all. Her milk record was 70 lbs. per day, or 18,690 lbs. 'for the year. 
Yet this great persistent milking nualitv of our breed should be demon¬ 
strated anew, and by modern scientific methofis. 

“ From the officers’ reports, whicli will be read to you to-dav, you will 
obseiwe and be impressed with the magnitude of the work carried on bv 
this association. In the Department of Advanced Registry, the report will 
show a total of 1,245 officially authenticated butter tests made under super¬ 
vision of State Experiment Stations. Tins gratifying increase may be 
compared with the tests of 1904, which reached a total of 1,134, and, 
again, to those? of a905,"0f which there were but 659. It is" entirely 
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probable, with the great growth in our membership, that the number of 
these tests will be quadrupled within a shoTt period of time. 

‘‘ From the Secretary's report comes the same uninterrupted storv of 
enthusiasm and progress. Registration and transfers have reached the un¬ 
precedented total of 20,278, and the bulk of the twenty-third volume of 
our Herd Book will indicate that we may soon look forward to the neces¬ 
sity of i^rinting two volumes per year. 

‘ ‘ Another incident of the year, important to our interests, and affording 
an example to be followed by those in other communities, has been the 
formation of a successful Flew York Holstein Breeders’ Club, whose 
largely attended monthly meetings are doing much to forward local interests, 
as well as to promote the general interests of our breed and to the cour¬ 
tesy of their club is due our cordial reception by the people of Syracuse 
upon this occasion.” 


Kules. 

Rule I reads:—“ Such a record shall be for seven consecutive days, 
and made under the supervision of an officer or assistant of an Agricultural 
Experiment Station, or of an Agricultural College (but no record of a 
cow owned by such an institution shall be made under the supervision of 
its own officer), or by some person whose integrity and ability are vouched 
for by the Director or by the Professor of Dairy Husbandry of such an 
institution, and shall be entered in Advanced Registry.” 

“ Rule 3.—The supervisor of a test shall see the cow milked dry at 
its commencement, and shall be present thereafter at each milking, until 
the record is completed; he shall determine the weight of each milking 
and its average per cent, of fat separately, and make a detailed report 
of the same over his signature and affidavit, which shall be sent to the Super¬ 
intendent of Advanced Registry wdthin 30 days after the completion of 
the record.” 

The other rules provide for details and ample checks on fraud or 
misrepresentation. 


Records. 

Particulars of some 214 yields are given showing the name and herd- 
book number of the cows, the age at dale of calving, days between 
calving and commencement of record, pounds of milk given, average per 
cent, of fat, total pounds butter fat, name and address of owner, rank 
of prize, and amount of prize. There are three classes of records— 
^Ahirty-day records,” '^seven-day records,” and ‘‘seven-day records,” the 
last of which are taken twice—the first time shortly after calving, and 
the sef'ond eight months or more after calving. Subdivisions are pro¬ 
vided in each class for cows 5 years old and upwards, cows 4J years 
and under 5, 4 to 4I, 3I to 4, 3 to 3I, 2J to 3, and under 2I years old. 

The 214 records published are of prize winners oiihq and cows 
debarred from competition by limitation (owners are limited to three prizes 
to those giving the most money, cows in the higher classes leading). 

The highest yield in the 30-day record was given by Portiac Lunde- 
Hengerweide, five years old, namelv, 2,405.2 Ihs. of milk, with an average 
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per cent, of 3.82 butter fat, or a total of 91,857 lbs. of butter fat. The 
second cow in that class, Mercena 2nd, gave 2,329.5 lbs., of milk, testing 
3.89 per cent, butter fat, or a total of 90,666 lbs, of butter fat. Just 
imagine cows trained to give 8 gallons of milk a day for 30 days. Some 
cows yielded 8| gallons in the same class, but their milk was not so rich, 
and the aggregate butter fat less. The return in commercial butter of 
the two cow^s quoted equals about 25 lbs. of butter a week for the 30 
days. All the cows over 3^ years, and even some down under 2J years 

old, gave between 15 and 25 lbs. of butter a week for the 30 days. In 

the class for the shorter period of seven days, the records come out higher, 
the best reaching 27 lbs .of commercial butter for this week. Amongst the 
list of prize-winners making official records, one is found which gave 

15 lbs. of butter in one week, 375 days or over a year, after calving. Her 

yield shortly after calving was over 20 lbs. for the week. 

Now the point about all this is that those records give not only a 
distinct and definite value to the cow putting up such performances, but 
to her progeny, relatives, and breed to which she belongs as well. It 
is possible by means of organization such as this to trace the perform¬ 
ances of cattle and their ancestors back to the earliest authenticated 
records. If the score of young shorthorn bulls, seen at the last Royal 
Show, had their pedigrees supported by reliable data as to the utility 
of their antecedents, they would realize more money accordingly. 

Our poultry enthusiasts in this and neighbouring States are running 
egg-laying competitions; some are sensible enough to recognize a limit 
to comb, feather, and other fancy points, and it is high time our dairy 
enthusiasts did likewise. Bother the thin tail and neck and small teats, 
what is wanted by 19 out of every 20 dairymen who make their living out 
of the cows is big yields of butter, and if the breeders of pure stock here 
will not help to supply the requirement, it is only a matter of time when 
progressive dairymen will be obliged to go abroad for sires. I hope 
there will be no occasion for such a step, and I offer to help in any 
movement arising out of these suggestions. 

Vitality in Milk. 

In the report before referred to, the following interesting and sugges¬ 
tive references to ‘‘vitality in milk” appear: — 

“ Allow me to also call your attention to the recent investigations of 
Storrs Experiment Station of the feeding qualities of different kinds of 
milk, and incidentally of the effects of different kinds on the health of 
young animals, including young children. I believe these investigations 
are among the most important made during the past twenty years that I 
have been interested in such subjects. The conclusions reached ought to be 
widely known. I believe if they could be thus known, it would result 
in saving the lives of thousands of young children, especially of those 
residing in our cities. 

Those races of cattle yielding a small amount of milk, containing 
a relatively high' percentage of fat, are well-known to be able to raise 
hut a ,small 'percentage of , their offspring, and such milk, fed to human 
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beings, produces the same results. Thus, I say, that attention should 
also be given to developing and making known those virtues which Hol¬ 
stein milk is, to us, well-known to possess, viz., the great and indispen¬ 
sable quality and value of the solids other than fat. It is also widely 
recognised that the milk from the large and vigorous races of cattle, 
especially ITolsteins, possesses another quality, characterized by Professor 
Carlyle as vitality, and that this quality is communicated to the consumer, 
whether man or beast. Thus we have large, strong, vigorous calves, 
when reared upon Holstein milk, and puny, weak ones, from those 
reared upon milk rich in fat; and human beings, fed upon milk possess¬ 
ing the characteristics of Holstein milk, are likewise healthy, strong, and 
vigorousd^ 

The investigations of the Storrs Connecticut Agricultural Experiment 
Station, as published in Bulletin No. 31, wholly confirm these assertions, 
and I commend this bulletin to you, as worthy of most careful study. 
Professor Carlyle was right in affirming that “ there is such a thing as 
vitality in milk, and that it is of equal, if not greater importance than 
its chemical composition, especially for the milk supply of cities, and 
there can be no question but that the vitality of milk is closely associated 
with the vitality of the animal producing it.^’ 

I will quote generally from the Storrs Bulletin:—In the country 
at large, the product of one cow in five is sold to be consumed as whole 
milk. It wnil not be denied that milk varies in its food values, and in 
its composition. The experiments were conducted for the purpose of 
showing the relative food value of solids from milk, poor and rich in 
fat content, when fed to young growing animals. Fo-r the first 40 
days, the pair of pigs receiving skim milk gained 62 pounds, the pair 
receiving milk poor in fat 54.8 lbs., and the pair receiving milk rich in 
fat 42.2 lbs. For the next ten-days the gain was for each pair 22 lbs., 
2i| lbs., and 3I lbs. respectively. After 40 days of feeding, the pair 
receiving the milk rich in fat were affected with loss of appetite and 
diarrhcea, and finally did not consume enough to sustain 

I wash here to interpolate that there can be little, if any, doubt that 
the same effects are produced on young children by the feeding of milk 
of certain breeds of cows, that is clamoured for by a class of health 
officers in our cities, and urged upon the parents, especially those who 
are able to afford a high-priced product. Not unfrequently the milk of 
such cows is also dangerous from other causes. To proceed with the 
quotation—“ The pair redeiving milk poor in fat content, as well as those 
receiving skim milk, maintained good appetites until the close of the 
trial. The failure of a pound of milk solids in rich milk to make equal 
or better gains than a pound of solids in the poor milk was not due 
apparently to lack of nitrogenous material, but rather to the excess of 
fat or to the character of the fat” 

Larger fat globules were found in the richer milk, and this fact, in con¬ 
nexion with the digestive disturbances, would seem to indicate the reason 
for the larger gains from a pound of solids with the poorer milk. Fat 
globules in human milk are smaller than the fat globules in cows' milk, 
if it is safe to reason, by analogy, from the brute To the human, then 
whole milk containing a low per cent, of fat would seem to be better 
suited for infant feeding than whole milk high in per cent, of fat. 
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THE MECHANICAL CALCULATION OF BUTTER 

RESULTS. 


By G. A. Sinclair, Principal Lougcrcnong Ay^ricnltural 

College. 

In the June issue of The Journal an excellent article, entitled Prac¬ 
tical Guide to Dairying/’ deals, inter alia, very fully and clearly -^vich milk- 
testing and cream-testing, showing that the only just way of treating, 
suppliers is to find the over-run (the difference between the calculated 
amount of butter-fat by test and the actual amount of commercial butter 
made), and to divide this over-run among the suppliers in proportion to tliO 
amount of butter-fat received from each. The writer of the present article 
'endeavours to- show how, with the tables in use at present in the butter 
industry, the results can also be obtained mechanically with great saving, 
of time and labour. The same thing can be done also under die method 
so clearly explained by the authors (^Messrs. Arclier and Carroll) of the 
article mentioned above. Simple as they show the work to be, however, 
every practical man knows that the solving of even easy problems is very 
laborious and brain-fagging, if they are repeated many times ; and for 
this reason the use of the slide rule is recommended. This rule has 
been employed for some years no\v by several butter factories in this and 
other States, and at the Dookie Agricultural College all who learned U> 
use it have realized and appreciated its value. By its use the tedioiisncss 
of long simple calculations is avoided, a saving of time effected, and the'^ 
results instantly and accurately obtained. Part of its usefulness lies i.n 
the fact that, .should a number of suppliers obtain the same tesb with 'yexv 
setting qf the rule, it is possible to tell the correct butter result (jf 
(allowance being made for over-run). It is immaterial whether the qir'ni- 
tities supp)lied by the various suppliers are the .same or widely differenl. 
For factory purposes, the wooden carpenter’s slide rule, costing about cs. 
6d-, will be found quite accurate enough, though the more cost])' iiistru* 
ments on the market are better for the eyesight. The only diffiouities that 
will be found in using the slide rule are—(i) Reading off the correrf 
number ; and (2) determining the correct number of integers, or wholt • 
numbers, in the answer. 

To read the 'numbers, it will be noticed that there are four sc'ales on 
the actual rule, lettered A, B, C, and D, the B scale sliding along thr 
A scale. The A and B scales are the only ones needcal for this 
work, so they alone are illustrated, and are divided exactly alike. Eac]\ 
of these rules is divided into two sections—called the riglit-hand a,iKi i.h!^ 
left-hand section respectively. To prevent confusion, it will be Ix^tter at 
first to use only one section on the B slide, -wdiich is all that is necessary. 
Each section is divided into nine main divisions of diminisl'iing length, 
numbered from i up to 10. The main division from i to 2 is first divided’ 
into ten diminishing parts, each of which is subdivided into five parts. 
The main divisions from 2 up to 5 are divided into ten parts, and tlven 
each tenth subdivided into two parts. E'ach of the remaining main dis¬ 
tances, from 5 to 10, is divided into ten parts. If the distance from 1 to 
10 be supposed to represent 1,000, the starting point, i, will represent 100, 
the main divisions will represent th-e hiindred.s. (200, 300, &c.), and the 
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divisions of next importance will represent the tens. Between i and 2 the 
subdivisions will represent 102, 104, 106, 108, 112, 114, &c.; between 
2 and 5 they will represent 205, 215, 225, &c. If each section represent 
100 or 10, the divisions and subdivisions will dimmish in the same pro¬ 
portion. The rule is thus read decimally, and just as if the divisions and 
subdivisions were of equal length. The smallest divisions can be split up 
by the eye into halves or quarters, and thus still finer readings estimated, 
if the value of each subdivision is remembered and divided correctly. The 
decimal point is not considered on the rule, everything being read as whole 
numbers, and the position of the point determined afterwards. Thus, if 
the reading should be at the half of the subdivision next after 3, it will 
be read 3025, and then it -will be determined whether it is 3.025, 30.25, 
or 302.5. So I may stand for i, or 10, or 100, or .1, or any other multiple 
or submultiple of 10. Some practice in reading can be obtained from the 
diagram, Fig. i (the numbers running from 1 to 100), and further practice 
by taking known results and comparing the readings on the rule with 
them. If, for instance, i on the slide or B rule be set at 12 on the A 
rule, and the numbers on B be taken as feet, then the numbers on A will 
be the corresponding inches. Opposite to 5 ft. 3 in., or 5.25 feet, on 
B, will be found 63 inches on A, and so on. A scale of inches and centi¬ 
metres is arranged in Fig. 2, and shows how quickly conversions can be 
made from one measure to another. 

When sufficient practice in reading off the numbers has been obtained, 
the next step is the determination of whole numbers. Very little difficulty 
will be found in doing this, as a rule. Thus, above, when opposite 5.25 
feet is found 63, it will at once be said the answer is 63 inches, and not 
6.3, or 630. Should any difficulty arise, however, the following rules will 
determine the number of whole numbers in any proportion, care being 
taken to use only one section of the slide or B line:— 

Rule for Proportion.—Set the first term, on B, to the second term, on 
A, and above the third term on B find the result on A. When the two 
numbers on the A line come on the same section, the difference of whole 
numbers on the A line will be equal to the difference of whole 
numbers on the B line. But when the two numbers come on different 
sections of the A line, the difference of the whole numbers on A will be 
equal to the difference of the whole numbers on B, plus one more wdiole 
numlx^r if the answer comes on the right-hand section of A, or minus one 
whole number if the answ’er comes on the left-hand section. This method 
of numerating can best be explained in examples of actual factory work, 
as below. 

Ex. I.— To find how many pounds of butter-fat from 265 lbs. milk, 
with a 3.5 test— 

100 : 3.5 : : 265 : answer— 

A To 3.5 find 9275 


B Set 100 above 265 

Here i on the slide,^ or B rule,, is set to 3.5 on the A rule, above 265 on 
the slide is gaf divisions, and, each division being equal to i-xo of the 
'Whole, three-fourths will .make the whole reading 9275. Now, the 
numbers on the A scale'both come on the same section, and the difference 
of wYhofe numbers on the B ^ scale is o, as both have three whole numbers. 
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So the quantities on the A scale will have the same number of whole 
nui^bersj and the answer here is 9*275, which a practical man would tell 
at a glance. 

Ex. 2,—To find how many pounds of butter-fat from 5,200 lbs. milk, 
with a 4.0 test— 

100: 4-0 :: 5200: answer— 

A To 4.0 find 208 


B Set 100 above 5200 

I on the slide is set to 4 on the left-hand section of the A line, and 
above 52 on the slide is found a little more than 2075, which would be 
read 208 on the right-hand section. The difference between the whole 
numbers on the B line is i, so that the difference between those on the 
A scale by the rule abo\^ will be i plus i, equal to 2, and since the 
second term of the proportion has one whole number, the fourth term 
must have three, and the answer will be 208.0 lbs. of butter-fat. 

Application of tlie Enle. 

To estimate the amount of butter from each milk supplier— 


'0. 

ll>y. ililk. 

Test. 

Ite. Bntter-fat. 

11 ts. CoiamereialUlntte 

I 

1,460 


49.6 

j2 

51-9 

2 

1.525 

3-4 

51.8 

■3 

20 

60.5 

3 

1,420 

4.1 

58.2 


68.0 

4 

1,284 

4.1 

52.6 

8 

c/1 

61.4 

S 

970 

4.0 

38.8 

251 

OC 

C\ 

w 

45-3 

293.1 


The pounds of butter-fat for each supplier will be found as in the two 
examples given above, making a total of 251 lbs. Where two suppliers 
have the same test, the butter-fat for each will be read opposite to his milk 
supply at the same setting of the rule. Thus— 

A To 3.4 find 49.6 find 51.8 


B Set 100 above 1460 above 1525 

The over-run is divided proportionally amongst the suppliers, and the 
total amount of butter for each supplier is found at one setting of the 


rule— 

251 : 293 

: : each supplier’s butter-fat: answer- 

A 

To 293 

find 57.9, 60.5, 68.0, 61.4, 45.3 

B 

Set 251 

above 49.6, 51.8, 58.2, 52.6, 38.8 
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A FEW POINTS ON THE CARE AND PREPARATION 
OF SEED POTATOES. . 

By George Seymour^ Potato Expert. 

The following questions are being asked every day: — 

1. What is the tet way to keep potatoes intended for seed? 

2. Is it better to plant whole seed or cut? 

3. If cut, what should be the size of sets, and what number of eyes 
should be left to each piece? 

4. What is the best depth to plant? 

5. What width is desirable between the rows, and what distance should 
the sets be apart? 

6. How long should seed be cut before planting ? 

It is proposed to briefly answer these ciuestions seriatim: — 

1. Keep your seed in a cool, dry place, at a temperature of 35 to 
40 degrees Fahr. As possibly no grower has cool storage, a good sub¬ 
stitute is a piece of firm, dry ground, under the shelter of pines or other 
evergreen trees. Spread the tubers out thinly, and turn often. Some 
growers recommend excluding the light. This is a mistake; the more they 
are exposed to the light and, if possible, the sun, the hardier they become. 
A tuber that has become green will resist an ordinary frost, and may remain 
exposed the whole winter on the surface of the ground without rotting. 

2. The matter of cutting seed or planting whole sets is largely a ques¬ 
tion of s. d. On the question of cutting, nearly every one has his 
own method. Some say cut to one eye ; others say plant whole sets; while 
some hold that the stem end does not produce such good potatoes as the 
crown. Another will advise to cut the crown off. It may happen that, 
under certain conditions, all these methods give satisfactory results. But 
the question is, what is best all round? First, it is not wise to cut to 
one eye, unless the seed is very strong, the land a first-class potato soil, 
and in good tilth. Whole seed should be used if the ground is very moist, 
and the weather ’warm at planting time, or when green manure is ploughed 
down on the seed. A large number of experiments have proved tfmt the 
stem end of a tuber will produce as good potatoes as the crown. Do 
not cut the crown off, as it is here, as a rule, the strongest shoot starts. 
The accompanying illustration will show the value of greening’’ seed 
potatoes and preserving the crown. Potato No. x was dug out of tlif‘ 
ground early in Isiay, 1904, and was the same size as No. 2. It was 
exposed to the sun until quite green, then placed on a shelf to s|)rout. 
It had been out of the ground seventeen months when |)hotographed, 
and was then bearing small tubers. Had the crown portion marked by the 
white line been cut off, it would have sprouted at every eye, and wasted 
in a few months. 

The rules to observe in cutting seed are: First, look for the well- 
formed'> eyes, which throw out the strongest shoots, and cut the tuber so 
as tO' have at least one to each set. For example, the line drawn across 
the'kidney potato (No. 3 in the illustration) is cut so as to divide the 
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two strongest eyes in the potato. The other method wonld be to cut it 
straight across, mahing a stem and a crown set of it. Potato No', 4 is 
marked so as to cut four sets, giving each set one strong eye, 

3. In a dry season, or districts with light rainfall, large sets are the best, 

as the plant in the early stages of growth depends largely on the parent tuber 
for moisture until well established. It is better to leave more than one eye, 
as all eyes do not throw out shoots. A large .set with many eyes is j'ust 
as liable to rot as a smaller one with only one eye. It is the condition 

of the tubers and the state of the land that causes seed to rot. ^ Sets 

with a single eye should only be planted in well-prepared land suitable 
for potato growing. 

4, From 4 to 5 inches has been found the most suitable depth 

to plant. Prom a series of experiments carried out over a period of six 

years at the Central Experimental Farm, Canada, the best results were 
obtained from those planted from 3 to- 5 inches deep in a sandy 
loam. If planted shallow, early varieties, or crops in early districts, .suffer 
from the potato grub. 

5, The wadth between the rows, and distance between the sets, must 

regulated largely by the character of the land. On ordinary soils, 27 

inches to 30 inches has been found a suitable width, and from 18 fa 24 
inches between the sets. But on rich land that retains the moisture, and 
in districts with a good rainfall during the growing period, they may be 
planted as close as from 15 to 18 inches between the sets. 

6. Seed should be planted the same day as cut. It is not necessary 
to use any material to dry the cut sets, as a cut tuber does not bleed. 
The potato is composed of starch, and naturally dries quickly; if it 
does not, it will rot if put into the ground. Do not cut more seed than 
you can plant during the day, for if rain falls yorir work may be stopped 
for several days. If the seed gets, wet, it will be liable to rot. After 
rain, do not start planting with cut seed until the ground is dry. 


RING-BARKING. 

By A, Tatham, Gisborne, 

Seeing what a vast amount of ring-barking has been performed in Aus¬ 
tralia in the past,^ it may seem somewhat of an anomaly to describe the 
process now. This article, it is hoped, will be of use to future oj>erators, 
and tend to prevent, or at least lessen, some of the annoyances and expense 
usually connected with it. The subject will be discussed under the fol¬ 
lowing heads: — 

Why does ring-barking kill a tree ? 

How to ring-bark. 

When to ring-bark. 

Ring-barking compared with felling and burning-off. 

Why does Ring-barking kill a treeP 

The only way to answer this question is to describe the structure and 
."funictioTO of'the roots, stem,' and leaves of a tree. ' A tree cannot grow 
unless it gets moisture, as it’is utterly incapable of getting' nourishment 
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from the soil except in a soluble form. The roots that perform this office 
are the very line thread-like ones found at the ends of the large ones. They 
are composed of elongated cells, the walls of which contain numerous thin 
spots on their surface. So thin are these that water can pass through 
them, but absolutely nothing else, not the smallest particle of solid material 
except the root is in any way injured. These cells are packed close to¬ 
gether, and the thin spots in each coincide with those of the adjacent one. 
There is no opening whatever in their walls. So far, science has not 
actually proved exactly how moisture ascends to the leaves of a tree. As 
many cells are found in the stem that have such dense walls, it almost 
appears impossible fot moisture to penetrate them. And yet it is by 
these cells in the stem that the sap ascends, the action being different to 
that of the root cells. Whenever two liquids of different densities are 
separated from each other by a membranous partition, it is nature’s law 
that the denser fluid will attract the lighter, until both become the same 
density. This action is called endosmose. Now the cells in the roots 
of trees contain reserve material, stored there from the previous year’s 
growth, and composed of mucilage and protoplasm, which is far denser 
than water. When the soil gets moist, the water in it is attracted through 
the cell walls to the denser liquid in the cell. This actioji goes on from 
cell to cell till it reaches the stem.- Here capillary action starts. The 
sap ascends to the leaves, through the wood cells of the vascular bundles- 
These, in addition to other kinds of cells, form what is known as the sap- 
wood. The action of the rising sap is very rapid. As soon as it gets 
to the leaves it is elaborated and reverts again to the roots. The water taken 
up is largely evaporated by the leaves; the matter retained by 
them being the nourishment obtained from the soil plus the reserve material 
from the roots. Tliis at once causes a denseness of cell contents, that 
attracts the thinner rising sap, and so the action goes on till want of mois¬ 
ture in the soil prevents it. A tree, as is well known, is composed of two 
kinds of wood—heart and sap. The heartwood is to all intents and pur¬ 
poses dead, it takes no part in the life of the tree, other than to support 
the crown. It is in the heart that decay first sets in. It is possible for 
a tree to live for years with little or no heartwood, as may be seen in the 
case of a hollow one. The sapwood, on the other hand, is the life of the 
tree, as by it the sap ascends and descends. 

Having now seen how sap rises in a tree, the next and most important 
point is how does it come down, for it does come down, otherwise tree 
stems would never increase in girth. The leaves are the organs of nutri¬ 
tion, as \vell as respiration. The substance sent up by the roots has been 
utilized to form new shoots and leaves, in other words, height growth- 
As soon as warm weather sets in, the leaves begin to collect material from 
the atmosphere, mostly carbon. Quite four-fifths of the carbon used in 
the structure of a tree is obtained in this way, the quantity used may be 
gauged by the amount of charcoal left after the wood lias been burned. They 
also return to the atmosphere oxygen. The process of respiration is car¬ 
ried on through minute cells, found chiefly on the under side of the leaf, 
called stomata. During dull, cold, or wet weather these cells are closed.; 
but on a bright warm day they open, and the work of tree growth is 
briskly carried on. The leaves collect the gases from the atmosphere, 
‘digest the carbon dioxide with the moisture, and dilute plant food from the 
roots, and pass it down along the branches and stem to them again- As 
this substance passes down, it takes a totally different course to the sap^ 
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that came up. Instead of going down through the cells in the wood, it 
descends between the stem and the bark, and, as it does ^ so, adheres to 
the stem, and gives birth to the cambium layer which ^ forms the 
annual ring, or a year’s growth of new wood. It is as ^ \veli 
to remember this growth begins at the top of the tree; if it 
were not so, ring-harking would l>e work thrown away.^ 'Fhe 
roots of the tree are also supplied with nutrition, which is stored in thchr 
cells, and is used the following season for future height growth* Having 
seen now the uses of the different parts of the tree and the system adopted 
bv nature to keep life going, it is not very difficult to understand why 
ring-barking kills a tree. When a ring of bark is removed from the stem 
it severs, so to speak, the connexion between the leaves and the roots. The 
downward flow of sap is voluminous, as well as rapid, and if only a narrow 
strip of bark be remo\'ed the wound is soon healed over. But let a broad 
band be taken, the sap, as a rule, cannot repair damages,^ and the drying 
influence ijf the atmosphere and sunlight cause it to perish* But even 
this can be healed, if paper is Avrapped round the ringed portion, so as to 
exclude air and light. Now, above the cut or ring growth still progresses. 
The roots still send up sap. The leaves still send it down, but it cannot 
pass back to the roots. The roots are now isolated ; they are unable to get 
nourishment for themselves, or to store up any for next season’s growth. 
Their cells are at last emptied of nutriment. They contain only the rna- 
terial procured from the soil. Nature’s law no longer acts. Passing 
up moisture to the leaves ceases, and the tree dies. 

How to Bing-bark. 

Although this operation is simplicity itself, still, unless care is taken it 
will result in endless trouble, and unnecessary expense. More especially 
in the case of young trees ; in fact, the younger the tree the harder it is 
to kill, as a rule. Before describing the manner of doing the work, it will 
be as^well to explain some often misquoted terms. Suckers are, strictly 
speaking, shoots that groAv from the roots only, not from the stem. Shoots 
grow from the stem and branches. To ring-bark properly, a band of bark 
should be remo\'ed^ from round the stem of the tree of sufficient width to 
prevent the possibility of the renewal of the bark. Not less than 10 
inches is advisable, and in the case of gum trees 15 inches is not too much, 
as they seem to possess greater recuperative pWer than other trees. 
Great care should be taken that the bark is entirely removed, and that the 
stem of the tree is cut into as little as possible. It is advocated by some 
that to give a cut into the stem tends to hasten the death of the tr^; but 
it is not, as^ a rule, an economical system. First, by cutting into the sap 
wood, the rise of sap is arrested; not being able to get up to the leaves, 
it causes a dense mass of shoots to grow below the cut. These often take 
two stripping operations before the stump is killed. Second.—The cutting 

into the wood, especially in young trees under 8 inches in diameter, 
causes them to be so weakened that the first gale breaks them off. The 
result is double work getting rid of the shoots, and also the fallen tiee. 
It must be admitted that the tree-top often does die verv quickly after this 
style of Avork; but as it is the roots that have to be killed, and as it fails 
to do so, it cannot be recommended. More haste less speed, ” is very 
'''''applicable' to ring-barking. Where trees of a large'size "have to be ope- 
' 'rated'on,'say';2 feet and over in diameter, Avhat is often permissible, and, 
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in fact, preferable, is to '‘chip-ring,’’ i.e.^ cut well into the sapwood; the 
death of the tree is speedy, and only in a few cases do shoots grow. The 
reasons for this are; A large or old tree has fewer dormant buds existing 
■on the lower portion of the stem. The dormant buds are very numerous 
in young trees, and lie under the bark. It is one of nature’s provisions to 
■enable a tree to recover in case of accident. In aged trees the germs of 
the buds may be buried by successive growths of w*ood, and the bark is 
thicker, especially near the ground. Again, an aged tree makes very little 
height, or circumference growth annually. Its energy is chiefly concen¬ 
trated on the production of seed. This seed bearing is a severe tax on a 
tree, so much so, that, after bearing a crop, it takes two or more years to 
recover enough material to enable it to bear another. Therefore, wdien 
■a tree of this description is ringed, it is not in a state to bear the shock, 
and a speedy death results. It often happens that an old tree, in spite 
of chip-ringing, still continues to live. This is caused by the existence 
■of what is known as “ internal bark.” When a tree has been severely 
wounded, and has renewed the bark over’ the place, decay will often com¬ 
mence under the bark on the wounded surface. The new bark will, so 
to speak, follow the decay trying to cover it, and, although the external 
appearance shows no indication of this and even after ringing it cannot 
be perceived, a strip of bark exists that connects the top and bottom of the 
cut. This is sufficient to upset all calculations, and if not rectified will 
enable the tree to make a good recovery. The only method is to fell a 
tree of this description. From the preceding remarks, it may be gathered 
that in the case of young trees full of vitality, ring-barking is best, as it 
does not prevent the sap rising, and therefore enables the roots to exhaust 
themselves; but it allows no additional nourishment to return to them. In 
aged trees chip-ringing is permissible, the tree does not possess vitality 
or nutritive material enough to cope with the shock it receives. 

Wlieii to Eing-bark. 

This is undoubtedly the most important part of the operation. There 
can be no question, that the time for doing it is when the sap is moving 
freely, so as to facilitate the removal of the bark. But as often as not the 
operation is undertaken too early in the season, the result being a dense 
growth of shoots, whereas, if the ringing is left over till spring has set in, 
a speedier death of the tree is assured, few if any shoots are thro^^^n, and 
most of the shoots will die. when the crown dies. Nourishment for the 
roots is only collected on warm, bright days, and it is highly probable 
that the storage of reserve material only takes place towards the end of 
summer. However, owing to climatic differences, no hard-and-fast rule 
can l:>e laid down, for in the northern portions of "Victoria, August might 
prove the best month; south of Dividing Range, September; whilst at an 
elevation of t,ooo feet or over, Octoler. 


Eing-barking compared with Felling and Bnrning-off. 

Both these systems have their advocates where small areas are con¬ 
cerned, but where the acreage runs into hundreds only one is mentioned— 
ring-barking. Seeing the object in view is to destroy the timber, so as 
to allow sunlight into the soil, and so induce a growth of sweet grass, 
naturally the cheapest and quickest method is the one to be favored. 
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Undoubtedly ring-barking is at first the cheapest, if not in the long 
run j but it is the slowest method. No good results can be looked for 
under twelve to fourteen months, and probably no really decent grazing 
can be expected under three years, unless a fire has run through the area. 
By the time the last tree has fallen, and the logs have been cleared up, 
can it be said to be a cheaper method than direct felling? Certainly the 
operation is spread over a number of years, therefore the annual outlay, 
especially as the necessary work can be done in slack seasons, is often so 
slight, that it can almost be made to appear an inexpensive system. Hence 
its adaptability to the requirements of the usual run of graziers. It has 
many disadvantages,; the incessant accumulation of rubbish by windfalls, 
and especially after a fire ; the greater danger of fire being carried from 
dead tree to dead tree, with the least chance of stopping or preventing it; 
the great harbor it affords to rabbits, attracted by the grass and sheltereri 
by the decaying roots and logs, and the least chance of eradicating them ; 
and the surprising growth of seedlings that takes place, which, if not de¬ 
stroyed in the earliest stages of growth, give endless trouble, and often 
lead to the abandoning of the area. On the other hand, in some districts, 
the resulting firewood has a not insignificant market value, so much so, that 
instances are not w’anting in which, after deducting all charges cojmected 
with ringing of trees, and cutting of fuel, a balance has been left of ten 
shillings and more per acre. The humus caused by ages of decayed vege¬ 
tation, and the addition of the leaves and twigs of the rung timber, must 
add materially to the value of the land, and though at first is often detri¬ 
mental to a sweet growth of grass, will eventually cause a thick sward to 
form. 

Felling and Burning-off .— As a rule, this is onlv practised on small 
areas, its initial cost being far too heavy to suit most selectors. Its chief 
advantage is that in twelve or fifteen months work can be accomplished 
equal to ten years or more where ring-barking is done. It has the further 
advantage of affording a quick growth of sweet grass, especially if seed has 
been sown broadcast over the ashes of the burn, as ought always to be done. 
Its disadvantages are its first cost; its destruction of what is often a market¬ 
able commcMlitv. the resulting firewood is too charred to be acceptable for 
household purposes, and very little remains if the work is properly done. The 
intense heat of the fire destroys the humus layer, even burning into the soil 
in places. These patches of burnt ground, especially where piling has 
taken place, are often the cause of the introduction of one of the worst 
pests to the grazier in the cooler and moist districts—the bracken fern. 
Its spores are blown considerable distances by wind, and find the best of 
material for germinating on, when they strike a patch of burnt earth or 
charcoal debris. Grass, on the other hand, avoids the severely burnt 
patches. The burning-off is also a source of great clanger to neighbouring 
properties. 

Ring-barking, prior to burning of the dense undergrowth, is a good 
method where practicable. In districts like Gippsland, a lot of rubbish 
is destroyed, including shoots from the trees. But it may not ahvays be 
possible to copibine the two, the undergrowth being too dense to permit of 
'ringing till aft^r the burn. 

, An'argument is often put forward in favour of ring-barking, as com¬ 
pared to; felling or grubbing, and that is the loss of goodness ” to the 
soil. It 'is' maintained that a ringed tree returns something to the soil, 
which is lost 'tO: it otherwise. Such a theory cannot 1)6 accepted^ except it 
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be that the resulting decaying debris acts as a top dressing, in other words, 
humus. If a tree can directly return goodness,'’ then the object of ring- 
barking will fail. The tree growls from the top downwards. The opera¬ 
tion of ringing, if successful, is as effectual in severing connexion, between 
head and root as felling w^ould be. Even allowing the possibility' of* 
such an action, its influence w'ould be restricted to the roots and the soil 
directly surrounding them. If any reason exists for the better growth of 
grass near stumps or on sites previously occupied by them, it may be put 
down to the influence of decayed vegetable matter, and the, so to speak, 
trenching operations, caused by the roots of the tree having given the soil 
an upward lift, as they increased in size. 

This article is written after a series of experiments, extending over three 
years. The question, when to ring-bark, may not be actually proved to 
satisfy all districts and species of trees. But'it is hoped that the remarks 
made, may, in addition to the experiences gained by others, assist future 
operators and lessen the often tedious work. 


AMERICAN RESISTANT VINES. 

PART II. 

By G. H, Adcock, F.L.S. 

Vitis Rupestris. 

Having, briefly reviewed the varieties derived from T’. riparia that have 
been found of value in the reconsfitution of vineyards, we now pro¬ 
pose to study the Vitis rupestris and its oepages. As in the case of the 
Riparias, we shall confine our attention to viticultural desiderata, and pass 
without notice the \ery many varieties of this species that have not proved 
their utility, and have been consequently eliminated. The illustrations of 
leaves in the text in this and the former article are from the works trans¬ 
lated by Messrs. Dubois and Wilkinson. Rupestris in its native land is 
known under a number of popular names, e.g,, Sand, Mountain, Rock, or 
Sugar Grape. As the etymology of its specific name indicates, it grows 
naturally among rocks, along stony ravines and rocky hill-sides. From 
this it will be seen it is naturally adapted for growth in gravelly, rocky, 
and drier soils than the Riparias. It is also equally adapted to sandy 
situations. Those varieties of robust habit, with strong canes and thick 
shining leaves, are found the most eligible for viticultural purposes. In 
general habit of growth and appearance the Rupestris are quite distinct 
from the Riparias, which are rambling or spreading. The former are of 
more upright, bushy habit, but still of vigorous growth and robust con¬ 
stitution. They have been proved good graft-bearers, provided the 
grafting is not delayed till the stocks are too old, when the operation is 
not always so successful. Having a stouter and more robust trunk than 
the Riparias, the growth of stock keeps pace with that of the scion more 
evenly, and there is in consequence less liability to the discrepancy between 
stock and scion which is so often noticed and objected to in other 
species. 

The root system of the Rupestris is also as characteristic of the species 
as is the general habit of growth. On its deeply penetrating roots depend 
the d'rought-resistant properties wliich have rendered Ibis species so 
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valuable in dry districts, such as those included in our northern viticultural 
areas. The roots are long, strong and hard, possess a high resistance- 
against phylloxera, and the plants thrive and grow vigorously in soils not 
remarkably fertile. Owing to the deep-root system, drainage and deeper 
cultivation are more essential to success with these varieties. Ponrridie (a 
comprehensive name for root fungi) often attacks vines of the Riipestris- 
species. My experience shows, however, that this is in all cases attribu¬ 
table to wmnt of or defective drainage, or the presence—so frequent in 
our soils—of decaying stumps and roots. The young wood of Riipestris- 
has usually a reddish tinge, and the internodes are much shorter than in 
Riparias. Cuttings strike freely, but have a tendency to throw up 
suckers, hence in bench grafting it is usual to eliminate all eyes that are 
to be placed below ground. On the whole, the varieties of Rupestris are 
somewhat more tolerant to lime than those of the Riparia strain, though 
an excess acts prejudicially to their growth. Rupestris lends itself readily 
to hybridization, both natural and artificial, and from the latter we have- 
derived meritorious forms, to be subsequentlv described. 

Rl'iVKS'l'KIS DU J.O'r. 

This plant is also known under a host of synonyms. The name- 
adopted in Victoria is an abbreviation of its fuller title, R, fhcnomene du 
Lot, In California, where it is highly valued, this variety passes under 
the name of R. St. George. The habit of R. du Lot is decidedly erect, 
and the stems are robust. The wood of young plants is reddish in colour, 
resembling that of seedling apricots. Owing to short internocles, the nodes 
are frequent. The leaf buds are daintily tinted, and the leaves are a 
bright green, possessing a somewhat metallic lustre. In shape they would 
be almost square but for the pointed apex, and the whole leaf is folded 
along the mid-rib. This latter characteristic is more pronounced in the 
height of summer, and gives the idea at a distance that the plant is wilted 
and suffering from want of moisture. In most vines the leaf is joined 
to the leaf-stalk in a more or less deep recess, known botanical])' as the 
petiolar sinus. A distinguishing feature of R. du Lot is that the petiolar 
sinus is bracket-shaped. The flowers are all staminate, producing pollen 
only, and therefore never set seed. Like European varieties, this vine 
also resists the formation of leaf-galls, such as are caused by the puncture 
of the gall-producing form of phylloxera (Mazade). rmictures simply 
cause deflections of the veins. As leaf-galls are usually common on the 
American vines, this is rather singular. 

The roots penetrate deeply in search of moisture and plant food, Init 
are less wiry than those of other varieties. Phylloxera have been known 
to make wounds on the roots, and for a time tlris led to the a]:)priliension 
that this cepage was not resistant. Excoriation, however, soon repairs the 
very slight injury sustained, and the resistance is estimated at from 16 
to 19J (Foex) wNen 20 represents absolute resistance. This variety is 
not so readily affected by the presence of lime as are the majority of 
resistant stocks, possesses as already indicated, highly resistant powers 
against phylloxera, and is an excellent gmft-bearer. It is adapted for 
dry situations, thrives in gravelly or more compact clay soils, and shows 
to advantage in our northern vineyards. As a stock, it imparts consider¬ 
able vigour and fertility to grafts, whose exuberant growth, however, 
requires suitable pruning, or ^^coulure” (non-setting of the fruit) may 
resultv' 
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Rupestris Martin. 

This is one of several varieties introduced into France from Texas^ 
and it bears the name of the French grower who first cultivated it in his 
vineyard. It is a vigorous grower, producing strong canes, wkh short 
internodes. The leaves are of a lighter green beneath than on the upper 
surface. This stock is highly resistant against phylloxera (iS-ipl), and 
a successful graft-bearer. It thrives in indifferent soils, and is said to 
be the most highly esteemed stock in the dry soils of the Island of ^ladeira. 
Ill soils similar to, and even drier fhan that indicated for R. du Lot, it 
succeeds admirably. Two distinct types were imported into this State 
under this name, and we have distinguished them as Nos, i and 2 respec¬ 
tively. Though there are notable exceptions, yet, on the whole, and taking 



LEAF OF RUPESTRIS MARTIN. 


all districts into consideration, it must be confessed that R. Martin has 
not so far quite upheld the reputation with which it came to us. In 
France it is probably the most popular of the Rupestris strain. There 
thirty years' experience has not lessened the esteem with which it is 
regarded by vignerons whose soils are of a dry character and do not 
contain too high a percentage of lime. In Californian reconstitution this 
stock, too, holds a distinguished place. It may here be remarked that in 
the experiments carried out by the writer during several year% to test the 
adaptability of the various resistant stocks, it was found that several 
varieties do not, under our conditions, furnish^the same results as are 
recorded from elsewhere. Growers will see how necessary it is to test each 
variety, and will appreciate the value of the experimental work under¬ 
taken. 

Rupestris Ganzin. 

This is another of the resistant stocks for which we are indebted to 
Texas. In habit it is bushy and fobust, with vigorous growth. The young 
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slioots are tinted bronze-green, and the mature wood is richly coloured,, 
The leaves are distinct, and easily recognised by the prominent coloured 
veins or ribs and grooved, red leaf-stalk. The under surface of the leaf 
is of a paler green and duller appearance than the face. The foliage 
assumes bright autumnal tints, and is in great demand for decorative 
purposes. Though not introduced by Ganzin, it was scientifically studied 
at his vineyard in its early economic history, and consequently has been 
distinguished by his name. In France this variety is somewhat dis¬ 
countenanced in favour of R. Martin, yet we have found it a vigorous 
grower and a successful graft-bearer. Its resistance against phylloxera is 
estimated at 18, and it adapts itself readily to such soils and conditions 
as are indicated for its rival R. Martin. With us it is a stock of con¬ 
siderable promise. Hybrids between this variety and Aramon have been 
obtained, and have proved their resistant and graft-bearing capabilities. 
They succeed well in cpiite a variety of soils, but are very susceptible to 
the presence of lime. 

Rupestris Mission. 

This variety has not been largely used in our Victorian reconstitution 
as yet, owing to the scarcity of the stocks. It is a plant of spreading 
habit and strong growth, successfully resisting attacks of both phylloxera 
and chlorosis. We find that it grafts well, and is a suitable stock for dry 
and somewhat indifferent soils, and from the experience here it is decidedly 
promising. Its resistance to phylloxera is estimated at 18. 



LEAF OF RUPESTRIS MISSION. LEAF OF RUPESTRIS METALLICA* 

Rupestris Metallica. 

Of this^ variety we have two strains, viz., those evolved by selection in 
France' and Cape Colony respectively. The varietal name is an allusion 
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to the metallic appearance of the foliage, which is very pronounced in 
some plants. Messrs. Dubois and Wyatt, formerly connected with viti- 
cultural work in this State, but now identified with the Agricultural 
Department, Cape Town, inform me that this stock is most extensively 
used in reconstitution at the Cape. Here we have found it a robust grower 
and a kindly graft-bearer, making excellent unions with the scion„ It is 
a meritorious variety, since it resists drought well, succeeds in comparatively 
poor viticultiiral soils, and has a resistance of 18. Though included under 
Rupestris, it is considered by Feex, Viala, and others to be the result of 
a natural h^’brid between Rupestris and Candicans. 

Rupestris de Fortwortii. 

Fortworth, in Texas, near which it was originally found, gives its 
name to this variety. It is of remarkably vigorous growth, and produces 
with us canes of exceptional strength. The wood is haxel-colouied, 
showing a delicate bloom, and the young shoots and leaf-stalks are richly 
tinted with pink. The leaves are large, thick, and shining on both upper 
and under pages, the margins showing two series of indentations. j\Ir. 
Francois de Castella, of Chateau Dookie, has grown vines from seeds 
of this variety, imported by the late Baron von Mueller. The strain has 
been carefully selected, and at the wriier's suggestion some of the vines 
have been planted in the midst of phylloxeratvd areas in various parts of 
the Goulburn Valley. These are still thriving, though all the surround¬ 
ing European vines are either dying or dead. Further tests to decide its 
grafting afiinity will be made when its resistance is as well established 
as its vigour. The strain selected in France has proved its resistance to 
phylloxera (18), as well as its value as a graft-bearer. R. du Lot, which 
adapts itself more readily than this variety to similar conditions of soil, is 
on the whole preferred in French reconstitution. Tlie chief reconimenda' 
tion of R. de Fortworth is its phenomenal vigour. 


THE FARMER’S ORCHARD. 

No. 2. 

By C. Bague Luffmann^ Princifal, School of Horiicidturc, Burnley, 

Advantages of Orcliards in different Districts. 

The general advantages of and the main points to l>e observed in con¬ 
ducting the farm orchard were set out in the July issue of the JonrmL 
Victoria was there shown to possess four distinct climatic zones when con¬ 
sidered for economic fruits. The essentials to their successful cultivation 
in the northern and hottest region were also dealt with. It remains to 
explain what may be done in the south coast region, the hill districts lying 
more than 1,200 feet above sea level, and the north central districts which 
do not come under the direct influence of the Southern Ocean, but meet 
with a good deal of hot dry air from the interior of the continent 

Within these three zones the bulk of our fruits is produced, and the 
more important farming industries, as well as the most substantial homes,f 
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are to be found. In all cases the orchard should be of a size and character 
in agreement with the general value of the estate and the degree of per> 
manency of the homestead. 

Orchards are wanted as protection, as aids to beautifying the sur¬ 
roundings, and as direct sources of proht. But as the country is not all 
exposed^ barren, and unsightly, fruit trees must for the most part be set 
out with the object of their yielding a direct return, and thereby adding 
to the value of the farm. 

The selling of fruit is scarcely less than a problem to, many, and it 
will neA^er be wise to set about the planting of an orchard in any position 
until it is clearly seen wdiere the markets are, and how far it will be prac¬ 
ticable to reach them with the produce of no more than an acre or two. 
As a matter of fact, small parcels are of value only wdren offered in small 
local markets, and if producers are many and local consumers few, there 
can be no prolit in the venture—that is, apart from its value to the home 
and farm-yard. 

Under the most favorable conditions of soil and climate, the farmer’s 
orchard may_ be large, and yield a higher average return than any other 
branch of the estate, since, where animals are kept in large numbers and 
systematic manuring is practisecl, the ground and trees yield more and 
more, and earn an ever-increasing market value for the whole property. 


A Direct or Indirect Source of Profit. 


The farmer’s orchard may, therefore, be a direct or an indirect source 
of revenue, according to his position, his native capacity, and general 
plan of operations. Thus we see many fruit-growers turn farmers, and 
also farmers turn fruit-growers; and, further, some employ a few trees 
as a hobby, and extend the planting to scores of acres. Everything 
depends on personal ability to manage trees. Their ways and wants are not 
so easily understood as are those of cows or pigs. They are of lasting 
value or are lasting nuisances according as they are understood and cared 
for, or go imconsidered and^uncared for. So, again, one has to say, let 
the farm orchard^be of a size in direct accord with one’s knowledge of 
its wants. Victoria does not really want more fruit trees for its present or 
immediate population, but more skill in managing the present stock. Skil¬ 
ful orchardists are extremely rare amongst the unsettled population, and 
if a farmer is not able to discover and direct the necessary work of the 
orchard, it is doubtful if it will prove a genuine source of profit. 


. This ^somewhat. lengthy preamble is necessary in order to save those 
who, seeing others succeed with trees, think that the task is an easy one, 
Jret the larmer wdiQ contemplates planting an orchard of any size first read 
K w subject; then a good book on soil, as are those 

by Hat , King, and Roberts; also a good standard book on fniit-growing, 
as Baileys ^Principles,” Bunyard’s Fruit Farming,” and, for 
iwarmer parts of the State, Wjekson’s '^ Californian Fruits.” True, these 
exactly fit in^v/im Australian conditions and wants, but they 
'bold a lot of solid foundation material, and, if welt studied in conjunction 
':wi b local experience'and practice, any man equal to managing an orchard 
will receive sound support from them. 




8 Nov.j 1905.] 


Farmer^s Orchard, 


653 


Tlie Value of Local Experience. 

But perhaps the safest and surest guide is the methods pursued by a 
successful local man., for, since all good books are the oritcome of actual 
experience, 'we shall always find that a man who is succeeding has a great 
deal to teach others if they will only be modest enough to take it. Busy 
and successful men have no time to say how it is done, but they do not 
object to our looking over their fence, and as a glance is as good as a 
stare to those of the right fibre, the results of every good local effort are 
plain for all to see. 

As the methods of preparing ground, selecting, planting, and protecting 
of trees were dealt with in a former article, no more need be said than 
what is absolutely essential to the three cooler zones of the State. 

The Coast Begion. 

The piece of country lying between the shore and the foothills of the 
Dividing Range is so vast and varied in quality, position, and climate 
as to allow of the growth O'f every kind of fruit common to the whole 
State; but the farmer who would have an easily-managed and safe little 
orchard should confine himself to apples,^ pears, plums, and a few bush 
fruits. If very near the coast, and a reallyi warm soil and position, a few 
lemons and oranges may be possible. Peaches and apricots will also thrive 
where it is warm enough for lemons, but the greatest care is often neces¬ 
sary in selecting both species and varieties in order to insure free growth 
and regular fruiting. Always supposing a vegetable and flower garden, 
such fruiting plants as grapes, almonds, oranges, lemons, strawberries, 
the bush fruits, figs, cherries, and quinces may well be regarded as 
decorative features of the home, and the true orchard area reserved for the 
more vigorous tree fruits. 

Comparative Value of Different Fruits. 

Of these, the apple is the most valuable; next the pear, and then the 
plum. Under average conditions, about 100 trees stand to the acre, and 
in devoting such an area to an orchard one should* make up the numbers 
in this way :—Fifty apples, 30 pears, 20 plums. Should peaches and 
apricots be known to thrive, and included in the 100, then the list should 
1)6 as follows:—Fifty apples, 20 pears, 10 plums, to peaches, 10 aprU 
cots. With a two-acre orchard or extent to accommodate 200 trees, at a 
given distance, the additions should be in the way of increased quantities 
of apples and pears, since the above numbers of the other fruits will be 
ample for the average home. Thus, a two-hundred tree orchard should 
hold 130 apples, 30 pears, 20 plums, 10 peaches, 10 apricots. Many cir¬ 
cumstances may occur to alter the relative figures in these lists, as where 
■soil is too poor for apples very good pears may be grown; hence they may 
lead in point of numbers. Again, plums are of unequal value in dilferent 
districts, and, unless they are wanted for preserving in large quantities, 
or it is known how to convert them into prunes, they should he sparingly 
grown. 

Guides to Selectino and Forming Trees. 

As the soil and position vary, so must the strength and build of the 
tree. For open and trying positions put in none but really vigorous, upright 
kinds, and for rich soils in protected situations choose rather long-trunked 
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diid light wood-fomiing kinds. Good nurserynTen are only too^ glad to 
supply what is asked for, providing they are asked in time, and it is 
often "necessary to order trees to be made for a particular siiiiation in 
order to secure the very best results. Of course, there are wa}'s of strength*- 
ening weak trees, and weakening over-strong ones; but for those who do 
not devote all their time to the study of the orchard it will be at least 
necessary to start wdth trees well adapted to meet the conditions. 

Conditions for Planting. 

Trees which lose their leaves in autumn may be transplahtcd at any 
time between this period and spring; but, in a general way, they are best 
planted in autumn or early winter—say, May and June. But if soil is 
at all wet, cold, and sour, the trees should be kept “ heeled inin a 
specially prepared bed till the worst winter weather is past. 

Pears and plums have the hardiest roots when it is an affair of resisting 
cold and wet; hence they may be set out when they arrive; but apples 
are more sensitive, and peaches, apricots, and lemons particularly so, and 
by far the best results are obtained in cold districts when they are nursed 
through the winter and .set out very carefully in September or October. 

From Cape Howe to Portland is a far cry when it comes to prescrib¬ 
ing an orchard for all the farmers who toil teween these places, and no 
one is more conscious than the writer how many varied plans there must be 
before all may succeed in making a success of an acre or two of fruit trees. 

Drain, Deepen, Enrich the Soil. 

P inaiiy, let every piece of ground put under fruit trees be either drained 
or ditched, worked to as great a depth as possible, thoroughly cleaned of 
bad weeds and roots, and dunged and limed as far as it is possible to use 
these materials. There can then be very little doubt but that trees of some 
kind or another will thrive well enough to make the venture a successful 
one. 


The Highland Farm Orchard, 

Homesteads lying from 1,000 to 1,500 feet elevation are limited to 
orchard trees which can endure severe frosts, and ha\e the capacity; for 
fruiting in comparatively short summers. Of such are apples, pears, plums, 
cherries, and all the small fruits. 

^ The main points in planting in high cool country are :—Choovsing very 
airy and well-lighted positions, selecting small wooded types of trees, 
planting them a good distance apart—from 24 to 36 feet', according to 
their size and the richness of soil—and keeping the soil firm and com¬ 
paratively dry in winter. Let us explain these points further. Confined 
positions make the trees grow coarse, and in some cases they accumulate 
a great deal of filth in the form of insects, mosses, and other parasites. 
Well-lighted positions prevent these. Large-framed trees fruit very late 
in life, and then but^ irregularly, whereas smaller types mature early and 
fruit reguIarly.^ Open planting secures plenty of *air, heat, and light— 
ail very essential in the hills and high ranges. I>oose soil encourages 
; roots, and thereby' delays the fruiting of the trees; hence, when a tree is 
' wdl grown it requires to be steadied'by means of firm^ and" well-exposed 
soil. Warm aspects are.to be preferred, as also good natural drainage. 
The banks of streams, boggy or peaty earth, are unsuitable for orchards 
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in high and cool regions, though it is always well to have command of 
water and plenty of solid material to keep up the fertility of the land. 

Many of the points set out in the early part of this and the previous 
article need to be studied and acted upon before attempting the formation of 
-a farm orchard in the cool hill districts of the State. 

Shape and Size of Tree. 

To induce a moderate size when fully grown, the hill orchard tree 

should have a long trunk, anything between 30 and 50 inches, according 

to the position and normal vigour O'f the variety selected. The branches 
will be light in direct proportion to the length and substance of the 

trunk. Light depending branches yield a small tree and more regular 

fruiting than is the case with a tree which has stout upright wood. 

Pruning to Form. 

Very little pruning is necessary when starting orchards in hilly coun¬ 
try. The main work is in the direction of thinning out branches in wrong 
positions, and in trimming up the trunk to secure a length proportionate 
to the vigour it displays. Thus one works to keep a weak tree with a 
short trunk and fairly upright branches, whilst a stout grower must be 
given a long trunk, not have any of the desired branches cut back, but 
left full length, that they may weigh out and give the requisite spread and 
degree of weakness to the head. 

Class of Fruit to Grow. 

Late winter sorts of apples and pears come to fullest perfection in the 
highest hills, and as these are always of the highest market value, the bulk 
of the farm orchard should be given over to their cultivation. 

The North Central Districts. 

The area comprised under this heading is so varied as to call for 
many different groups of fruits and modes of culture. It is most im¬ 
portant to consider first the function of the orchard, as, what purpose will 
it serve, and will it assi.st or hinder the general well-being of the farm? 

In the driest and most open positions, the orchard will prove the 
cheapest and surest way of convtrrting a house into a honie and of providing 
more variety, interest, and profit than could the same area if devoted to 
any other purpose. 

Where to I^ook for Safe Information. 

As this region is settled throughout, and every fruit of value has been 
tested over a considerable numter of years, the farmer should have no 
‘difficulty in making up a suitable list. What has already teen said in 
reference to selection, planting, and after-care in the north-west and the 
coastal region will form a basis of operations. There are also the local 
experience and example of tho professional fruit-grower. 

Taking this region as a whole, it suffers from rather wide extremes of 
climate, since the summers are frequently too hot for many fruits, whilst 
the winters are for others more than a trifle too cold. 

Fruits to be Selected. 

Apples must give place to pears in this zone, as the latter can endure the 
•summer heat and drought where the former often fail Peaches and apricots 
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have their ideal home in the best-drained and loosest soils of Central Vic¬ 
toria, but these fruits are of little value to the farmer unless he has them 
in siicli quantities as will enable him to dry and store, or give them a fixed 
place in his scheme of farming. Providing that manure or really good 
deep soil and water are abundant, an acre or two of oranges ai.id lemons 
may prove a valuable farm orchard; but we must be prepared to feed and 
protect such trees at all seasons if we would draw a profit from tlieni. 

Conclnsion. 

Every permanent country home demands an orchard of some size and 
type, and it is hoped that this may go some way towards securing better- 
balanced, more attractive, convenient, and profitable homestead quarters 
than are generally met with. 


GARDEN NOTES. 

By J. Croniny Inspector Vegetation Diseases Acts, 

Flower Garden. 

Seasonable work during November should be mainly cultivating the 
soil, mulching and watering, when necessary, newly-planted trees, shrubs, 
&c.; staking or otherwise supporting the fTow^ering shoots of such plants 
as Delphiniums, Gladioli, Carnations, &c.; tying shoots of climbers to 
trellis or supports; thinning superfluous shoots fiem roses and other plants; 
and, as the tops ripen, lifting hyacinths, daffodils, and other spring- 
flowering bulbs, wdiere it is intended they should be removed. 

Daffodils and other members of the narcissus family may be allowed 
to remain several years without removal, if the bulbs have been planted 
sufficiently^apart and the soil is in good condition. The usual practice is 
to remove them to new quarters when they have been grown for three years 
in one place. Whether they are to be lifted or not, to insure good flower¬ 
ing bulbs for the following season, the plants should be kept free from 
weeds, and the soil well cultivated, a light dressing of bone-dust worked 
into the soil around the bulbs being decidedly beneficial. The object 
should be to keep the tops growing as long as possible, lliis extended period 
of,growth being the factor that will produce fine blooms in the foliowing 
season. Hyacinths and tulips, unless grown in beds separately from other 
plants, should be lifted each season. They will not tolerate water during 
the resting period, and it is safer under any conditions to lift the bulbs. 

Tea-roses and many of the hybrid teas, also, should l>e well thinned 
out after flowering in spring. These plants usually develop an excessive 
number of shoots on the branches that were allowed to remain after the 
winter pruning, a number of 'which, if allowed to grow, would crowd the 
head and spoil the symmetry of the plant. >A.s a rule, these shoots are, or 
should be, rubbed off as they appear; but, if allowed to grow and bloom, 
should be entirely removed afterwards. Old, weakly wood should also be 
cut away if a gOod shoot makes its appearance in a position that will All 
the Vacant space. While thinning and reducing the plants, they should 
be examined,':and,.'if found to be affected by aphis,' ^'hlzck spot or 
mildew, should be thoroughly sprayed with. “ Nikoteen,’’ or some such 
wash, Tor the aphis, and potassium sulphide solution Tor the fungi. ‘The 
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latter should Ije used at a strength of i oz. sulphide to 3 gallons ’water. 
The sulphide should be (.lissolsed in a small (juaiility of hot waiter,, and 
afterwards diluted W'itli rvater in wlncli soap lias been dissolved; other¬ 
wise it will not spread over or adhere to the ’foliage. 

Chr)',santliemuins grow'n for large Idoorns should have tlie top of the 
shoot pinched out if tliey have not broken into lateral growth naturally^ 
and three or four shoots only retained oir each plant and securely staked. 
Where the plants are grown for masses of bloorn, they may be cut back 
ivelb wdiich cutting will insure dw’arf sturdy plants. 

Another batch of dahlias may be planted during November. In some 
of the later districts the best results would probably follow planting 
towards the end of the month. Young green plants in pots— Lc., plants 
struck from cuttings, forced into growth in a hothouse, are procurable at 
the principal nurseries during the month, and such plants wnil grow into 
good specimens under fair conditions, and produce hne blooms during 
klarch and April. From the middle to the end of December is early 
enougli for the general planting of dahlias in the metropolitan district. 
Some of the finest for exhibition or garden decoration among the cactus 
types are—^AMrs. E. IMawley,’^ H. Jackson,“ H. F. Rolertson,’^ 
^Alrs. T. Ro'Onev,” ‘‘Columbia,” “ J. W. Wilkinson,” “Gabriel,” “Clara 
Stredwick,” “Albion,” “Phineas,” “Eva,” “Raymond Parks,” “ H. J. 
Jones,” “Rufus,” and “ Miss Winchester.” Several very fine new varieties 
were exhibited for the first lime last .season, plants of which wdll be avail¬ 
able in Deceml>er. Some of live best-noted were“ P'larence ]\f. vStrecl- 
wick ” (the finest white variety), “Premier,” “Violetta,” “ Plffective,’’ 
“ Raintow,” “ Mrs. T. H. Payne,” “ ]\frs. J. Cronin,” “Lady Colin 
Campbell,” “Conrad,” and “Dorothy Vernon.” 

Plants of various annuals and ])erennials almit to bloom will be greatly 
benefited by the application occasionally of liquid manure. A simple and 
effective solution is made from sulphate of ammonia or nitrate of soda, 
I oz. of either dissolved in four gallons of water having a decidedly 
beneficial effect on tlie .flowers, and also prolonging the blooming period. 

KitclieiL Garden. 

Where early crops of beans, peas, &c., have been gathered, the ground 
sliould be manured and prepared for the reception of young plants of 
cabbage, celery, and other vegetal)les from former sowings. Seed of beans 
(dwarf and runner), late varieties of peas, cabbage, celery, lettuce, radish, 
melons, &c., may be sown according to requirements and district. Butter 
or wax pod beans are to be preferred to the ordinary French beans. 
They are stringless and of good flavour. “ Canadian wonder ” is the variety 
of .French bean most popular with market gardeners. 

Lettuce should be sown where the plants are to remain at this season, as 
they do not transplant well in dry weather. A cool, moisf spot should be 
chosen if available. 

As tomato plants grow they should be tied to stakes, and lateral growths 
removed, leaving not more than two or three shoots to each plant; in fact, 
it is claimed that better results are obtained by closer planting and leaving 
only one stem to each plant, from which all lateral growths are removed as 
they appear. When the fruit is set, the plants should be mulched and 
liberally watered. The hoe should l)e kept going between the rows, and 
weeds care’fully kept, under, especially such as shepherd’s purse, that is 
capable of fostering diseases that attack the cabbage and allied plants. 
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SOIL BACTERIA. 

By .tl. ^1. Bromi, M,B,^ B.S. 

No. 3. 

In article No. 2 it was stated that certain bacteria in the soil wrought 
changes in the complex nitrogenous compounds and produced lesser products 
quite unsuitable for the food of plants, and that further elaboration was 
necessary to render these lesser products fit for the wants of plants. Bac¬ 
teria are the agents by which dead animal and vegetable matter is reduced 
to simpler inorganic bodies, the chief products of their action 'being water, 
carbonic acid gas, and ammonia. The bacteria capable of 'effecting these 
profound changes are mostly those that can grow in the absencii of oxygen, 
and so are found at some little depth in the soil. In. order that the soil 
may be maintained in a condition capable of producing crops, it is not only 
necessary that there should exist these anccrolnc bacteria in the lower layers, 
but that in the upper layers, where they can obtain a plentiful supply of 
oxygen, it is essential that there should also exist other germs, ccrobic 
germs, capable of converting carbonaceous material into carbonic acid gas, 
and ammonia into nitrates. The process by which the elaboration of 
ammonia is effected is known as nitrification, and nitrification is a process 
that is going on spontaneously in all soils. 

Nitrificatioii. 

Ill all soils nitrogen compounds exist, the great bulk of the nitrogen, 
however, being combined in such a fashion that plants cannot make use 
of it as a food. Now, if there were any means by which this combined 
nitrogen could he unlocked, and be compelled to enter into new com- 

binations, and so produce compounds upon which plants could feed, then, 
perhaps, the continued fertility of the soil might be sustained. The ques¬ 
tion, naturally enough, is asked as to whether there is any process in the 
soil by which the various lesser nitrogen compounds, resulting from the 
destruction of complex organic bodies by putrefactive bacteria, can be con¬ 
certed into nitrates, for it is only in the form of nitrates that 

plants can avail themselves of nitrogen as a food. The answer 

is that there is such a process, and the process in the soil by which 
lesser nitrogen' compounds are converted into nitrates is called nitri¬ 

fication. Nitrification is an oxidation process dependent upon bacterial 
influences, and it results in the various nitrogen compounds being ulti¬ 
mately converted into nitric acid, and then the acid, combining with bases 
in the soil, results in the formation of nitrates. Anything which interferes 
with^the growth of bacteria in the soil interferes also with the phenomenon 
of nitrification. In soils sterilized by heat or by the agency of antiseptics 
nitrification does not occur, so its occurrence is associated with living 
matter. 

^ It has been, previously noticed that the nitrogen excreted from the 
animal body as urea iias^not, even when converted into ammonium carbonate 
by the acticm of bacteria capable of exciting the ammoniacal fermenta¬ 
tion, been reduced to a form in’which it can'be readily used by plants as 
' a fcKxi. Plants, perhaps, may, under oertain conditions, have'the power 
of absorbing ammonia salts, but it is quite certain that when nitrogen is 
offered to them in the, form of nitrates they can readily' assimilate it, and 
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that when it exists as nitrates they do partake of it quickly and abun¬ 
dantly. As a matter of factj only ammoniacal nitrogen can undergo nitri- 
tlcatioD. Organic nitrogen, before it can undergo the change, has first to 
be converted into ammonia. The aininoriiacal fermentation, the result of 
the action of pal ref active bacteria upon proteid material generally, to which 
attention has already been drawn, usually occurs in the soil in connexion 
witii the formation of acids, and the acids fix the ammonia which results 
from the fermentative process. Ammoniacal salts are thus formed, and 
in the form of salts the ammonia is retained in the soil, and does not escape 
into the atmosphere, where it would be out of the reach of plants. 

It has often been questioned as to whether plants can directly avail 
themselves of ammonia salts, or whether such salts must be converted into 
nitrates before plants can use them as a food. Urea, in the transfor¬ 
mation cycle, is converted into ammonium carbonate, and in the condition 
of ammonium carbonate the nitrogen cloesi not exist in a form in which 
it can be readily utilized by plants. The ammonium carbonate and other 
ammonium salts which find their way into the soil ]>y various means 
■—naturally or artificially—n,re converted into nitrates, and it is in the 
form of nitrates that nitrogen is abundantly absorled by plants. The 
transformation of ammonia salts into nitrates is effected spontaneously in 
the soil by certain bacteria, and this wise provision of nature keeps the 
nitrogen constantly circulating in a form in which plants can perpetually 
consume it. Ammonium carbonate (NH^)^ CO-jj, for example, is split up 
into ammonia, NH3, and carbon dioxide, CO^-. The returns to its 
great reservoir, the atmosphere, where it is again brought within the reach 
of plants. 

All compounds of ammonia are acted upon by certain soil bacteria, and 
ammonia is IhxTated as the. n.'sult of their action. The liberated am¬ 
monia is oxidized by definite bacteria—tlie nitroso-bactcria -—into nitrous 
acid. Another set of germs—the nitro-hactma —have the faculty of 
oxidizing the nitrous acid into nitric acid. These oxidization processes are 
effected in the presence of bases which combine with the acids with which 
the animonia was initially nssociated. The riesulting acids— 

nitrous or nitric—are neutralized, and thus the bacteria them¬ 
selves are protected from Injury, Calcium carbonate is the basic 
salt in die soil winch neutralizes the resulting acids, and with which the 
liberated acid from tire original ammonia salts combines. The nitrifying 
bacteria, as will he seen later in the discussion, will not grow in the 
presence of organic matl:er. 

Nitrification is a corn]ilex phenomenon. ^The first stage in the process 
is the conversion of nmnioriia into nitrous acid, and the second stage is the 
conv4?.rsiO'n of nitrous acid into nitric acid, and the transformations are 
effected by two different groups of bacteria—the nitroso-bacteria and the 
nitric-bacteria. 

The NitroBo-Bacteria. 

The nitroso-bacteria oxidize ammonia to nitrous acid, and the steps in 
the re-action can lie studied in the following equations 


( 1 ) 

(NI'O.,0 + liOy — + 4n,_,o. 

Nai;, + H.o “= 2HNOf 

Nitrous Aciil. 

or ( 2 ) 

Nil, + 0,, = HNO 3 + HU). 
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The nitrous acid combines with alkalis^in the soil to form nitrates,^ and 
sov bv replacing the hydrogen with potassium, a compound, KNOo nitrite 
of potash, is produced. The nitroso-bacteria consist of two main types. 
One of them, nitrosonwnas, a bacterium about 1-25,000 to about 1-14,000 
of an inch in length, is found in the soils of Europe, Asia, ^and Afrida 
and the other, nitrosococcus^ about 1-17,000 to 1-15,000 of an inch in 
diameter, is found in the soils of America and Australia. The nitroso- 
coccus is killed by desiccation, and consequently the number of such or¬ 
ganisms to be found in dry soils is diminished more and more as drying* 
progresses. 

Tlie Nitro-Bacteria. 

The nitro-bacteria have not the power of attacking ammonia, but have 
the power of converting nitrous acid into nitric acid, in accordance with 
the equations—> 

(1) N.O, + 0. = 

N.O- T H2O = 2 HN 0 .>. 

Nitric Acid. 

or (2) HNO^ + 0 = HNO... , 

The nitric acid combines with alkalis in the soil to form nitrates, and so, by 
replacing the hydrogen with potassium, potassium nitrate is produced. In 
the form of potassium nitrate, nitrogen is readily available as a food.. 
The nitro-bacteria are about 1-50,000 of an inch in length, and are very 
■slender. Tl^iey are amongst the smallest of all known micro-organisms, 
and are found** in soils all the world over. The nitro-bacteria oxidize the 
nitrous acid generated by the nitroso-bacteria from ammonia salts, and botlr 
groups complete the transmutations of nitrogen compounds into nitrates,, 
in which form plants can readily avail themselves of nitrogen as food. 

Gonnexioii between Denitrification and Nitrification. 

In article No. 2 attention was directed to the action of certain bacteria, 
the denitrifying bacteria, that had the power of reducing compounds of 
nitrogen suitable for plant food to ammonia or free nitrogen, and thus 
placing them beyond the reach of plants. These germs are capable of 
growing only when organic matter is present in the soil. 

We will now discuss more fully trhose germs, the nitrifying germs, that 
can build up ammonia compounds into nitrates, and endeavour to explain 
the relationship between the two sets of apparently antagonistic organisms. 
One set, under certain conditions, destroys plant foods in the soil; the 
other builds up nitrogen compounds into forms suitable for the plant^s 
nutrition. From what has been already said, it would almost appear that, 

; if. these different sets of germs ^were at work at all times, nitrates could 
not be produced in sufficient quantities in the soil to meet the wants of 
plants. If the one' process was strenuously building up, and the other 
' ruthlessly'knocking down rthe fabric, it is dear that the end'of the struggle 
would be the destruction of combined nitrogen; but no suchxondition'exists, 
or is everTikely to exist. / The nitrifying germs are hot as vigoroius as the 
denitrifying'organisms,'and'yet there exists all the world over' ample 
supplies of nitrogen combined in a fashion in which' plants can use it, and“ 
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there must be some so'lutioo to this mysterious state of affairs. The nitri- 
fying germs flourish in the presence of copious supplies of oxygen, whilst 
the activities of the denitrifying germs are checked when oxygen is abun¬ 
dant. If air is thoroughly mixed with soil by frequent tilling, it would 
increase the action of the nitrifying germs, and check the action of the 
denitrifying bacteria. Although these facts are recognised as being of 
some importance, it is, however,_ in quite a diflhrent direction we have to 
seek the explanation as to why the nitrates in the soil are increasing 
instead of diminishing in amount. 

The explanation as to why nitrates are ever increasing in the soil lies 
in the fact that the nitrifying bacteria possess properties totally different 
to all other known micro-organisms. They can grow in pure mineral soiu- 
tions containing a salt of ammonia as the source of nitrogen, and they 
do not require any organic material to support vitality. In fact, the 
presence of organic matter is fatal to their existence. In this respect, 
however, the nitrous bacteria differ somewhat from the nitric, for whereas 
the former can grow in the presence of traces of organic matter, the latter 
are quickly arrested in their development, llie nitrous bacteria, moreover, 
can grow in the presence of fairly large quantities of ammonia, wherea.s 
the growtli of the nitric germs is arrested in the presence of even traces of 
ammonia. These germs cannot lie cultivated in the ordinary iiutrient media 
of the laboratory, in which all other known germs flourish. Although they 
cannot grow in the presence of organic matter, they are, nevertheless, able 
to abstract from the carbonic acid gas of the atmospliere, in the absence 
of sunlight, the carbon necessary for their growth, and are, therefore, able 
to assimilate carbonic acid gas in the dark. This property is possessed 
by no other known organism, and, consequently, our notions of sunlight 
being the only source of energy for living things are somewhat rudely 
shaken. There are two sources of cadionic acid gas available to them— 
one, the carbonates present in the soil; and the other, the carbonic acid 
gas in the atmosphere, and it is from the atmosphere they, no doubt, pro¬ 
cure their carbon supply. 

Now, if organic matter be present in the soil, or if ammonia exist in 
considerable quantity, the formation of nitrates will be arrested ; but when 
the decomposition of organic matter ha.s been compjeted hy the putrefactive 
bacteria, and ammonia has been produced, then the nitrifying germs begin 
their work in the soil. The denitrifying germs, however, cease to grow- 
when all the organic matter has been reduced, and thus opportunity is 
afforded for tire formation of nitrates, which will collect in the soil, be¬ 
cause the dentrifying germs that are so baneful to tlieir existence cannot 
grow in the absence of’' organic matter. 

It has been remarked that the nitrous germs can grow la the presence 
of ammonia, but that the nitric germs cannot grow even if only traces of 
it exist. Nitrification is a twofold process. The first step in the process 
is the oxidation of the ammonia by the nitrous germs, and, when all the 
ammonia has been converted info nitrous acid, then the nitric germs play 
their role in the process, and oxidize the nitrous acid to nitric acid, and 
the nitric acid, combining with alkalis in the soil, is converted into nitrates. 
Even when the stage of nitrate formation has been reached, there is a 
danger of denitrification commencing' if, by any chance, organic material 
is subsequently added to the soil. If organic material is added to the soih 
the nitrates are'" attacked by the denitrifying germs, which are always pre¬ 
sent, but wflio.se activity is arrested in the absence of organic matter. Ify 
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however^ no organic material is added to the soil, the nitrates formed are 
stoned up; but if organic matter is added, the nitrates are reduced. The 
lesson to be learnt from these facts is that if a farmer adds any organic 
matter, such as stable or any other organic manure, to his soil along with a 
commercial nitrogen fertilizer, such as nitrate of potash, he will certainly 
bring about its reduction by the soil bacteria, so that on no account should 
stable or other organic manures be added to the soil along with a commer¬ 
cial nitrogen fertilizer, for it would only mean a waste of energy and 
money, and no gain in fertility. The phenomenon of nitrificati(pn is not 
a constant factor in all soils. Where the ground is acid in re-action, as it 
is ill the case of forests, the phenomenon is latent. In order to stimulate 
the activity of the nitrifying germs, the soil should be rendered alkaline, 
and soils can be rendered alkaline by the addition to them of lime as 
manure. To test the acidity of the soil, dig up two or three shovelfuls 
of it, and stir it well up in a tub of rain-water, and place on top of the 
water a piece of blue and a piece of red litmus paper. After 18 to 24 
hours, examine the papers, and if the blue piece has assumed a pinkish 
hue, the ground is acid; and if the red piece has changed to a faint blue, 
the ground is alkaline. Another good way of testing acidity of ground is to 
drive a spade into it, moisten with rain-water the spot that has been 
loosened and cut open, and place on it pieces of blue and red litmus paper. 
The papers should be examined after 24 hours^ exposure to the damp 
surface, and the re-actions observed. The nitrifying germs are abundant 
in the dejections of animals, and the bodies of cattle particularly are 
huge incubators for these germs. In the intestines of cattle they luxuriantly 
thrive, and cattle roaming over pastures daily scatter broadcast in their 
dejecta enormous numbers of the germs. Around the spot where the 
droppings have alighted the grass has a bright green appearance, and the 
patch of verdure gradually increases in size. This result is not due 
merely to the deposit of the manure itself, but to the effect of the nitrify¬ 
ing germs contained in it, which convert the nitrogen compounds in it into 
nitrates, thereby affording readily assimilable nouri.shriient for the grasses. 

Conditions of the Soil promoting Nitrification. 

Soils naturally contain the organisins concerned in nitrification, and it 
should be the aim of the farmer to stimulate their activity and procure from 
them their maximum effect. The organisms are stimulated to activity 
by moisture, warmth, aeration, and an alkaline re-action of the soil. There 
must be some free base like lime in the soil to promote their vigour. The 
addition of lime to soils has, it has been found by experience, an effect on 
their fertility far greater than what can be ascribed to its mere manurial 
value. The addition of animal manures stimulates nitrification. Animal 
manures contain nitrifying germs in abundance, and, if a soil be deficient 
in such bacteria, they, can be introduced by manuring such grounds with 
excreta derived from animal sources. There must not, however, be 
''Cast into the ground excessive quantities of organic matter. On sewage 
farms, where too mucir sewage matter has been applied, it has been ob¬ 
served that the' crops did not thrive well. This was due to the fact that 
the soil organisms ^ could not'reduce to nitrates the/large quantities of 
organic matter ,carried' to the place.' The land, io' popular* languaffOv had 
become ^^sewage sick.’^', '' '/ , « e ^ 
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Temperature is an important factor in the determination of nitrificatioru 
The process is checked at 40 deg. Fahr., and attains its maximum effedt 
at 100 deg. Fahr. As the temperature rises higher and higher above 100 
deg. 3 the process becomes weaker and weaker, till at 140 deg. it ceases 
altogether. In moist, warm soils the effect is marked, and if aeration be 
also perfect, the phenomenon is decidedly pronounced. 

The thorough and frequent cultivation of the soil stimulates its activity, 
for then copious supplies of oxygen come into contact with greater quan¬ 
tities of it. The bacteria concerned in nitrification reside in the surface 
layers of the soil, and, to promote their growth, it should be maintained 
in a porous condition, and this is effected by frequently stirring it. 

In connexion with the maintenance of soil fertility, Darwin tells us 
that earth-worms have played, and are still playing, a more important part 
in the process than most people suppose. The plough, however rude its 
construction, is one of the most ancient of man’s inventions, and yer, long 
before the plough turned the soil, earth-worms were concerned in its tillage. 
Moreover, all vegetable mould, in the course of time, passes through their 
bodies, and thus fresh surfaces get continually exposed to the action of 
the carbonic acid gas and the humus acids in the soil. During its passage 
through the worms’ intestines various change‘s take place in the mould. 
It is partially digested and covered over with intestinal and urinary 
secretions, and, on escaping, it is richer plant food than when it was con¬ 
sumed, because it has imdergone a certain metabolism in the economy of 
the worms. The formation of hnmiis acids is hastened during the digestion 
of the half-decayed vegetation upon which worms feed. I'hese acids pla,y 
a part in the disintegration of rocks, and, moreover, particles of softer 
rocks undergo trituration in the gizzards of tlie worms. Again, by their 
action in the soil, worms commingle its substaiures intimately together, and 
periodically expose the mould to the action of the air. They reduce it 
to a state in which it is well fitted to retain moisture and to absorb all 
soluble substances. Not only are these purposes achieved, but the soil is 
eminently capable, through the fine condition to which worms have reduced 
it by triturating it in their bodies, of forwarding the processes of nitrifica¬ 
tion. 

Becapit-alatioii. 

We have now traced the circulating nitrogen through its various trans¬ 
formations, and, in a concise fashion, we will recapitulate the change's 
that occurred during its career. When discussing the carbon cycle, we 
indicated how the carbonic acid gas, on completing its transformations, 
again reached the atmosphere, tlie reservoir of supply. In the case of 
the nitrogen cycle, the problem is more complex, for a part of the nitrogen 
leaves the cycle, and it has to be brought back again by agents which 
we will discuss in a subsequent article. Starting, then, witli nitrates 
in the soil, these simple compounds are built up by plant life into proteid 
material. Plants die and undergo decompositon changes, and animals 
consume plants, with the resultt that, in their tissues, the proteid material 
is more or less transformed. Metabolic processes in animals rekilt in 
the production of urea. The decomposition bacteria reduce the urea and 
proteid material, generally to ammonia' and free nitrogen. The free 
nitrogen escapes from the cycle, but is brought back again to it by ctertain 
germs that inhabit leguminous crops. The ammonia is oxidized to 
nitrates, and hence we get back to our starting point. The chief point 
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to remember is that the same material can be used over and,over again, 
and Nature has made provision for its endless circulation. Although this 
is SD^ a certain loss takes place in the round. 

Disciissioii on Sources of Nitrogen Loss. 

Although the transformations of nitrogen may go on for ever, yet there 
is nevertheless an ever recurring annual loss of it from the. soil, and human 
effort is powerless to prevent much, although it could control some of the 
waste. : ■ ^ 

The sewage systems of the world are responsible for the withdrawal of 
great quantities of nitrogen from the cycle, for they are annually carrying 
away to the ocean enormous quantities of combined nitrogen. 

Animals and plants that die and are borne down by rivers to the 
oceans also carry away a certain quantity that should have been returned 
to the soil. ' ■ . 

The process of denitrification, to •which attention has been drawn, un¬ 
locks a quantity of nitrogen combined in a form in which it is readily 
available for food. 

The drainage of lands carries away in the waters quantifies of soluble 
nitrogen salts, and the destruction of nitrogenous compounds by cliemical 
means, such as by explosions, warfare, &c., is responsible for tlie unlock¬ 
ing of large quantities of combined nitrogen, and of nitrogen combined in 
a form in which it is quite fit for plant food. 

The nitrogen problem is a serious one to the world, and at the present 
'dav the loss of fertility of soil is restored by commercial fertilizers. All 
nations depend largely on commercial fertilizers, and the natural deposits 
of these valuable plant foods are becoming exhausted. Plants can call 
upon the carbonic acid gas present in the atmosphere to yield np to them 
all the carton they require, and, that being so, one is naturally led to 
inquire whether there may not be means bv which plants can avail them¬ 
selves of the inexhaustible supplies of nitrogen also present in it. If 
there are not anv means by which plants can avail themselves of the 
inexhaustible supplies of nitrogen in the air, then the outlook for pos¬ 
terity is hopeless. But there are meians by which plants ran avail 
themselves of the nitrogen present in the free state in the atmosphere, and 
transform it into compounds suitable for their needs. Tn the next article 
we shall discuss this profound problem. 


RECENT IMPORTATIONS OF PEDIGREE STOCK. 

: - Bv !• R. Wek, Chief Imfector of Slock. 

nrrived on August 15, there was landed 
in this State a consignment of high-class pedigreed horses and cattle. 
Illustrations of the latter we are, happily, able to produce.' Among the 
four horses which arrived by this boat was Caiman, an animal descended 
from flyers and stavers on either side,' and one in whose veins the choicest 
poroughbred blood courses. He and a . thoroughbred mare have been 
imported by the Hon. William McCulloch, and the addition of such high- 
class blood should be wefcooied by breeders in tbis State. Two Suffolk 
Punch stallions. Rendlesbam 'Vyed, 3,154, and Rendle.sham Peter, 3,160, 
,also arrived by this re.sselj sinCeTben one of the pair has been sent to 
Northern Queensland. • ' ■' 






























■8 Nov.j 1905-] Recent Importations of Pedigree Stock. 665 


Among the cattle the first to claim attention is Lobelia, a rich roaii 
Shorthorn cow, calved on 13th IMay, 1900, and bred by ]\'Ir* RO'Skrnge* 
Her sire is Norman, 73,140, dam Laurustinus, by Baron—Bridekirk 
35th, 63,639, grand-dam Lorna Doone by Robin Hood, 61,631, g.-gr.-dam 
Love Bird by Star—Fitz .Gwynne, 48,783, g.g.-gr.-dam Lady Bird by 
Don Bedro, 25,910. This animal secured second prize at the last Royal 
Siiow in England, and was imported by the Hon. W. McCulloch. This 
gentleman is also the importer of Persis 6, a deep-red Shorthorn heifer, 
calved on April 4, 1904, and bred by the Earl of Northbrook. She is 
by Franciscan, 76,711, dam Pauline IL, by Star of Morning, 58,189, 
gr.-dam Pauline by Doctor A. Duff, 4.6,167, g.gr.-clani Clover by 
Killiecraiilde, 43,411, g.g.gr.-dam blower Buchan by Baron Havering, 
33,043. This animal was exhibited at the last Royal Show in England, 
and “highly commended^’ in a field of 50 entries. 

The importations include a roan Shorthorn bull bred by Mx. Hiscock, 
Manor Farm, Motecombe, Shaftesbury, Herefordshire, as also a red bull 
of the same class bred by the Rev. Le Grande Florton, Willow Vicarage, 
Bath, and known as Lord FI linger ford- These two are fine examples of 
the pure Shorthorn, having full rich colours, and, possessing all the 
essential points of this valuable breed, should develop into fine animals 
with age. When it is stated they were imported by the noted Shorthorn 
breeder and authority, ]\fr. D. McGregor, “Glengyle,” Moreland, enough 
has been said to warrant not merely quality, but superiority. Mr. D- 
Syme imported by the same vessel a Dexter bull known as Marston Tom 
Thumb, No. 174, Dexter Kerry Stud Book. This animal is typical of 
his breed, showing plenty of quality, black in colour, calved September 20, 
1903, bred by Mr. F. P. Bulley, Marston Hill, Fairford, Gloucester, 
sire Cowbridge York, dam La Alancha Rosie, grand-dam IIpm.inster from 
Dainty Dish_, sire of dam La jMancha—Still. He secured second prize 
at the Royal Agricultural Show, England, this year, and should prove a 
valuable acquisition to the Dexter herd which Mr. Syme has taken so 
much pains to establish. 

By the s.s. Runic, which arrived on the 17th August, a valualde con¬ 
signment of 46 stud sheep was imported. The line comprised thnae 
Leicester rams, bred by Mr, George Harrison, Gainsford Flail, Darlington ; 
five Shropshire ewes, bred by Mr. E. Nock, Flanington Hall, Shropshire; 
twO' Shropshire ewes, bred by Mr. Reginald B. Astley, East Kent; fifteen 
ewes of this tvpe, bred by Mr. Thomas A. Buttar, Coupar Angus, Scot¬ 
land; seven ewes and two rams of same type, bred l:)y Mr. T. S. TMinton, 
'Shrewsbury; five Shropshire ewes, bred by Mr. Jr^hn Hindring, Bridge- 
worth; one S'outhdown ram, bred by Mr. T. Webb, Babraham, Cam¬ 
bridge; one Southdown ram, l:)red by Mr, Beck, Wolferton, Norfolk; 
four ewes and one. ram (Southdown), bred by Mr. Ellis, Guildford, 
Surrey. Only two of these animals were intended for this State, and 
have been removed after quarantine to Koroit. The remaining 44 were 
for Tasmania, and after quarantine were sent to their destination. The 
consignment was forwarded in the care of Messrs. J. M. Peck and Sons, 
Melbourne, and arrived in the pink of condition, looking none the worse 
for their long sea voyage. The names of the breeders are sufficient 
guarantee of the quality of the sheep in their various types, and, as they 
were selected by a keen judge of excellence—Mr. G. Symons, Tasmania— 
the lot should prove welcome additions to the flocks of their various 
owners, and a benefit to the Commonwealth in general. 
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INSTRUCTIONS TO BUTTER MAKERS. 

The following circular letters have been recently issued by Mr. 
Crowe, Superintendent of Exports:— 

Boric Acid in Butter. 

The following letter, accompanied by detailed particulars of brands, 
ports of shipment, and dates of taking samples, has been received from 
the Agent'General:— 

Office of the Agent-General for Victoria, 

142 Queen Victoria-street, London, E.C., 

4th August, 1905. 

Sir,—Following up my letter of the 28th July last, I am glad to say 
I have obtained the information from the Government Laboratory, 
London, giving particulars of the samples of Australian butter taken at 
the London port to be examined by the Department above mentioned. It 
is satisfactory to know that in ail cases the preservative present in the 
butter was under .5, which is the quantity fixed as being non-injurious to 
health; were the quantity to exceed that amount, prosecution would follow 
for adulteration. 

I have the honour to be, Sir, 

Your obedient servant, 

(Signed) J. W. TAVERNER, 

Agent-General. 

The Honorable the ]\Iinister of Agriculture, Melbourne. 

It may be noted that for last season 232 samples of Australian butter 
were taken at the port of London (175 of which were from Victoria), and 
examined at the Government Laboratory. 

Particular attention is directed to the paragraph ^Qhat in all cases the 
preservative present in the butter was under .5 per cent., which is the 
quantity fixed as being non-injurious to health; were the fjuantity to exceed 
that amount, prosecution would follow for adulteration.” It can readily 
be seen what serious consequences would f>e incurred if, even in a single 
instance, more than half of i per cent, boric acid was found in Vic¬ 
torian or Australian butter, and it was announced to the world that our 
butter was injurious to health. Further comment is needless. 

Last season 2,871 boxes, or nearly 72 tons, of butter were refused 
the Government stamp of approval, and shipment to the United Kingdom, 
by the Department, ^ on account of having been found to contain more than 
.5 per cent boric acid. I regret to state that similar action has been found 
necessary again this season, and already many' brands have been stopped. 
The attention of all butter-makers is, therefore, called to this matter, and 
they are cautioned to keep a strict check on the use of preservatives. 

Short Interpretations of the. Chief Terms used in 
regard to Defects in Butter. 

Object of Issuing Circular, 

' Tn, reporting to butter factory .managers on the quality of their,butter, 
and drawing attention^ to defects, it is not possible to enter fully into or 
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even give a short definition of the nature and cause of faults, owing to 
time required. Tiie following list of chief terms, with brief interpreta¬ 
tions, is therefore issued. 

Butter-makers are asked tO' keep this by them, and when a report is 
received with reference made, for instance, to “ mottle,^’ they can at once 
see the meaning of the term and the cause—the remedy being obvious. 

It is expected that this will sa\'e a good deal of clerical work, and full 
details will only be necessary in special cases. 

Flavour. 

Flavour embraces aroma (bouquet), but aroma does not include flavour 
(taste and fragrance). A “good flavored butter” possesses an agreeable, 
full, nutty flavour, characteristic of fine fresh butter. 

A butter “ wanting in flavour ” is a butter laxking in nuttiness and 
character, without any distinct faults. 

A ^'bad flavoured butter’^ is a butter having an undesirable or dis¬ 
agreeable flavour, difficult or impossible to define. 

Stale flavour’^ is that characteristic taste and smell of old butter 
which has lost its freshness; frequently fresh butters are quite stale in 
flavour on account of the bad condition of the cream prior to churning. 

Tlie term “tallowy flavour^’ is sufficiently expressive for that particular 
defect, as also is “fishy flavour,which is similar to that of herring- 
brine. 

Aroma,’'—Occasionally a butter has a good aroma, but is found 
defective in flavour; and sometimes a butter bad in aroma is not w^antiiig 
to the same extent in flavour. 

“Good aroma” means a sAveet, agreeable, nutty fragrance, found in 
fine fresh butter. 

“Wanting in aroma” implies an absence of those characteristics, and 
*^bad aroma” indicates a disagreeable smell, which may be classified as 
stale,” “sour,” or “weedy,” as the case mayi be. A “weedy” aroma 
is not necessarily due to the eating of weeds by the cows, but has frequently 
l.>een traced to unclean churns and utensils. 

Texture. 

“Texture ” means grain ” or “l>ody,” and is very often ’dependent on 
temperature and cemdition. 

“Greasy in Texture.”—Tliat is, butter not cutting or drawing ckxin, 
as in the case of well-made^ butter, and is due to over-churning, excessive 
working, or working on a furred or greasy butter-worker. 

“ Heated.”—Heatcufl butter is butter which ha>s been melted, or is very 
soft from heating. Sometimes Ivutter sets well wlmn cooled, after being 
heated, and is but little affected in flavour, although very soft at time of 
inspection; it, however, always shows that it was subject to- a high tempera¬ 
ture. Frequently the flavour is very detrimentally affected, [he butter having 
been stung with the heat, as it were, and in such cases the butter, after 
cooling and testing, has lost its texture, and tastes tallowy. 

“ Moist.”—Butter showing very large drops of water on trier. Butter 
is designated as ^Axry moist” 'when the water runs from the steel. 
Although it discoiuits the value of butter when free moisture is shown, it 
does not always follow tljat on analysis an abnormal percentage will be 
found- Churning and working at ’high temperatures 'conduce to the 
showing of free moisture. 
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Condition. 

“ Condition embraces appearance, packing, finish, cleanliness of 
boxes, and general get-up of butter. 

“ Cloudy.^’—The moisture in the butter showing a cloudy or milky 
appearance, due to presence of butter-milk. There are ditfereiit degrees 
of cloudiness, ^‘slightly cloudy/’ meaning that the brine is perceptibly 
opaque; “ cloudy ’ ’ signifies that the fault is pronounced, and “ milky ” 
indicates that it is almost white. 

Bad condition ” means soiled or broken cases, the contents in a 
heated, soft, or dirty condition, with finish obliterated. 

“Bad Finish,”—Slovenly finish on top of butter, paper torn or dirty, 
or smeared with butter, edges of butter scraggy and badly finished. 

“ Irregular."’—Different qualities in same consignment, irregularities 
in colour and salting. 

“ Packed Loosely.”—The contents of boxes when turned out show 
imperfectly filled corners^ and open spaces on sides and in body of 
butter. 

Mottled.”—Butter showing a marbled appearance, due to imperfect 
mixing of the salt. There are various degrees of mottle, such as “faint ” 
and “pronounced.” 

“ Streaky.”—Butter showing clearly defined ^ebra-like variations in 
colour; it is also due to the imperfect distribution of the salt. 

Grading Bntter for Export. 

The practice of grading butter prior to export is on the increase, and 
almost every day brings fresh applications from factories to have their 
butter graded. I find that in some directions misapprehension still exists 
as to the difference between “grading” and “inspecting for export,” and 
branding in accordance with the Eocforted products Act 1898. A short 
description of each should remove any misconception in. regard to the 
matter. 

Inspection under “Exported Products Act 1898/’ 

When inspection of butter is made in accordance with the Exported 
Ffoducis Act 1898, three boxes are taken out of each consignment at 
random, the lids are removed, and a core drawn and examined for flavour, 
texture, and condition. The relative quality is expressed in points, and 
remarks are made as to the nature of defects. The main determination 
is whether the butter is fit for ordinary table Use, or pastry, or below 
pastry, and thus unfit for export. To arrive at this verdict, only a com¬ 
paratively superficial examination is necessary, and if the butter is not 
bad enough to be classed as pastry, it is branded “ Approved for Export, 
&:c.” The brand “Approved for Export covers the very choicest butter,,, 
as ^ well as that which is just better than “pastry”—range including 
quite a wide variation in value. 

Grading Butter FOR Export. 

"in UdditioB to covering ,all that.is required under the provisions of 
the Exported 'Products'Act, as already described, the examination for' 
grading goes' much'further, and embraces valuable educational features. 
Three boxes; of each brand are takeU' at random, the bottoms of boxes are 
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removed^ boxes are placed end to end, so that all brands on the outside 
are hidden. This is done so that the expert does not know where the 
butter coanes from, or whose it is. It may be best factory or poorest 
dairy butter. Each box is examined for what it may disclose, and no 
chance of even unconscious bias exists. Points are carefully arrived at 
and noted, and then later on the same butter is examined by a second 
inspector, also working independently. After all butter to be graded is 
scored in this way, a consultation is held, verdicts are compared, and in 
the case of any difference, as sometimes occurs, a further examination is 
made. All butter scoring 90 points and over is branded “Approved for 



Export, Inrst Grade, and although the method provides for the 

stamping of ** Second’' and “Third Grades,” .such butter is branded 
“Approved for Export” only, as it is considered advisable to withhold 
their use until all are grading. Certificates are issued to the owner as 
per attached specimen copy, which explains itself, showing points awarded, 
together with the nature of defects, and the checked weights. 

The Two Methods Compared. 

With the hrst kind of inspection, the result is not nearly so definite as 
with the latter, and although the grading of butter for export is purely 
voluntary, its educational benefits are rapidly gaining recognition. Directors 
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of factories find the certiiicates a great aid, and realize the value of an 
•entirely independent, unprejudiced, unvarnished, and definite report on 
each consignment. The managers make use of the certificate for the 
•elimination of defects and improvement of quality. The First Grade 
stamp standardizes the butter and serves as a reward, and, accompanied 
by the certificate, materially levers up and maintains quality by bringing 
into play increased care and skill. The factories which made the greatest 
headway during the last two seasons attribute their success chiefly to the 
adoption of grading. i^Iany Melbourne buyers and representatives of 
British Arms are now making full use of the method, and base ail their 
•contracts on the Grade Certificate. The Government grading of butter 
for export facilitates trade by increasing the number of bidders for It, 
and it is only a matter of time when all dairymen and butter factory 
directors will recognise the fuller value accruing to them in consequence. 


Export Butter Boxes. 

All butter factory companies and exporters of butter are notified that 
the Department will not stamp any butter which is offered for export in 
mutilated or dirty boxes. The scraping off of brands and replacing of 
same with others is on the increase, and, even when done in the best 
manner possible, the boxes present a second-hand and untidy appearance. 
A reason sometimes given for badly stained boxes is that, although they 
are new and used for the first time, they reach the city in their unsatis¬ 
factory condition through damage received in transit per rail. 

If receipts are given when taking deliver}^ according to the condition 
of the consignment, and a railway officer's attention drawn to the matter, 
the damaged cases should be replaced with clean, new boxes at the expense 
of whoever has been responsible for the damage. The great majority 
of consignments now reach the cool stores in a spotless condition, and 
there is no reason why the same desirable result cannot be achieved in 
every instance. When the floors of railway trucks, lorries, or other con¬ 
veyances are soiled or damp, a covering of clean straw is recommended. 


SUCCESSES OF VICTORIAN BUTTER ABROAD. 

By R. Croive, Suferintendpit of Ex forts, 

Victoria has for the fourth year been victorious in London at the 
Islington Agricultural Show held last month. When inviting butter 
.factories to ’forward exhibits, I pointed out that out of a total of sixteen 
prizes and medals offered for' Colonial butter, thirteen prizes were awarded 
to Victorian factories. Now I am pleased to be able to record that out 
of twenty-two prizes offered during the last four years, seventeen have come 
to Victoria.;, 
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The following is the cabled result of the competition :— 

Islington Agricultural Show, London. 

Salted Butter, 

First Prize.—Grasmere. Butter Factory, Victoria. 

Second Prize.—Alstonville Butter Factory, New South Wales. 

Third Pri5>3.—Bega Butter Factory, New South Wales. 

Highly Commended.—Macarthur (V.), Molong (N.S.W.), Woodstock 
N.S.W.), Heyfield (V.). 

Unsalted Butter. 

First Prize.—Macarthur Butter Factory, Victoria, 

Second Prize.—Mincha Butter Pactory, Victoria. 

Third Prize.—Echuca Butter Factory, Victoria. 

Very Highly Commended.—Raymond Terrace Butter Factory 

(N.S.W.). 

Highly Commended.—Euroa (V.), Colac (V.), Barrengarrv 

(N.S.W.). 

Commended.—Glenormiston (V.), Mudgee (N.S.W.). 

For the past four years the British Dairy Farmers^ Association offered 
prizes in two classes for Colonial butter. These were open for competition 
to Canada, New Zealand, and the States of the Commonwealth as the 
chief butter producing colonies, as well as all other British dependencies. 
The most striking feature is that the first prize for salted butter was 
awarded to the Grasmere Butter Factory, and this following on the victory 
secured at the Royal Agricultural Society Show, Melbourne, last month, 
where the grand championship for Australia, in addition to first prize 
for butter for export, was secured, confirms the advantage of cleanliness 
in dairy operations. 

A description of the new Grasmere Butter Factory was given by me 
in the September Journal^ showing the high sanitary condition of the 
factory and the influence it exercises on all suppliers. Some credit for 
the evolution may be taken by tiic Dairy staff of the Department. The 
article referred to was in tyjx-; some lime before the Royal Show, and was 
published on the same day that the awards were given. The factory was 
opened by the Hon. the IM.inister of Agriculture on 15th June; since when 
the highest awards procurable in the world liave been secured, distinctions 
for which the manager, board of directors, suppliers, and the whole of 
the district may justly feel proud. 

To IMacarthur Butter Factory is due the credit of securing first prize 
for unsalted butter, and this is the third time prizes have been won by 
this factory at Islington. Unlike Grasmere, the factory is not responsible, 
but to the manager, suppliers, and the district must be credited the splendid 
result achieved. The kudos is all the greater in this case, as the same 
advanced scientific aids were not available. 

Those who contributed towards upholding the credit of Victoria at the 
previous shows in London should not be forgotten at the present juncture, 
but of the 22 prizes awarded for Colonial butter, Farnbam secured 4, 
Benalla 5, Macarthur 3, Euroa 2, Grasmere i, Broken River t , Penshurst 
T, Mincha i, and Echuca i, making 17 altogether awarded to Victorian 
factories; 4 have gone to New South Wales, and i to South Australia. 



Agricullural Journal of Victoria. 


[8 Nov.j ^905* 


672 


Out of 12 awards very highly commended/’ 9 came to Victoria^ i to 
New South Wales, i to New Zerdand, and i to South Australia, Of 24 
awards “'highly commended,” rg came to Victoria, 3 to New South Wales, 
and 2 to South Australia; and out of 20 “ comniendefl,” .17 came to 
Victoria, and 3 to New South Wales, These results 1 regard as highly 
creditable, and sho-w the high prestige secured by Victorian butter abroad. 

I may be pardoned for quoting the opinion of a high autliority in a 
neighbouring State, namely, Dr. John Hay, of Coolangatta, New South 
Wales, who has recently completed a trip to the chief dairying countries 
of the world. It is well known that Dr. Hay’s knowledge of the industry 
both here and abroad is vers' extensive, and as he is probably more 
interested financialIv in dairying than any other man in the Commonwealth, 
it is only natural that he should look closely into the methods practised, 
wherever he goes. On Ills return he expressed the opinion that a better 
training was to be obtained in Victoria than in any other country of the 
w'orld. It must not be considered that in quoting this o]hnion I think we 
are ahead in dairying, but I do agree with the verdict as far as our 
advanced dairymen and our best butter factory managers are concerned. 
That there is reason for jubilation must be evident to all. 


THE ORCHARD. 

Bv fa?nes Lang, Hat court. 

Owing to the unusually cold Aveather during the past few months, 
vegetation of all kinds is in a very backward state. Fruit trees of all 
varieties are quite three weeks later in blooming than they usually are; this 
will make the fruit much later in maturing. Those growers who intend to 
make consignments of apples to over-sea markets will have to bear this fact 
in mind when making their engagements for shipping space during the 
ensuing season. The export season generally starts early in February, but 
this season the apples will not be sufhciently matured to ship till the end of 
February, or beginning of March. There are always complaints of the 
early shipments arriving in poor condition in London owing, in some cases, 
to the fruit shrivelling, and also to the development of i 3 itter pit on the 
voyage. These conditions disappear in the latest consignments, when better 
matured fruit is sent. When the first lot arrives in indifferent condition, it 
helps to depress the market for succeeding shipments, as buyers become 
very cautious as to the price they pay. It will therefore be better, especially 
'ip;a late season like this^, not to ship fruit too early. 

As the Crop of apples and pears is likely to be very large throughout the 
State, growers will act 'wisely in exporting as many as possible of the most 
suitable varieties. ^ This will also relieve the local and Inter-State markets 
tO"'a considerable extent, and secure a better alhroiind'price for the fruit. 

Ploughing and scarifying will be the principal ^work of the orchard for 
the present', "to keep the weeds down, and leave the' surface soil in a'loo$e 
and friable condition, 

, ^ Newly planted, trees should be looked, over, 'and all 'unnecessary and 
misplaced shoots ,rubbed Off. The tree then puts ,all its strength into'the 
siwts that are 'left,/'causing a much stronger growth.'' Grafts on old'trees 
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also should be looked to, and firmly secured to prevent blowing off by higli 
winds. If not already done, bandages should be placed on apple and pear 
trees to trap the grub of the codlin moth. Spraying will also require atten¬ 
tion during the month both for the moth and fusicladium. The arsenite of 
lime recommended in last month’s orchard notes can be combined with the 
Bordeaux mixture, thus obviating the necessity of a separate spraying for 
each pest. It can also be used with kerosene emulsion for the mussel scale 
on the apple and pear. Where curl of the leaf is showing on the peach 
trees, spray at once with the Bordeaux mixture. 

Keep strawberry plantations clean and free from weeds by hoeing, also 
place straw or other material round the plants to keep the fruit clean. 

Gooseberries and currants give promise of a good crop, and the cool 
weather conditions prevailing should swell them out to a good size. 


EGGS FOR COOL STORAGE. 

By A, Hart, Poultry Expert, 

Collecting .—biggs should be collected at least once every day, and in 
hot weather it is advisable to gather them two or three times a day, as 
the sun affects them in a few hours when exposed. Suitable nests should 
be provided, giving protection to the eggs from the surfs rays. 

Grading .—Eggs should be packed in uniform sizes, and where large 
quantities are available, the white and brown eggs should be packed 
separately. Small eggs on soiled eggs had better be used on the farm 
than sent to market. Dirty eggs should on no account be packed, as they 
will be rejected at the cool stores. 

Packing,—When eggs have to be sent long distances over roads or on 
the railways,^ they should be packed in boxes—clean second-hand kerosene 
boxes are usually employed. On the bottom there should be spread a 
clean layer of chaff, then a layer of egg.s, followed bv: more chaff, on top 
of which a sheet of jiapor to fit the box should l>e placed, and so on till 
full. The paper Iretwcen each layer of eggs prevents the chaff from 
working down to tlie lioltoin and leaving the top row c^xpo.sed to be 
broken when rough handling is incurred daring transit. 

Despatching ,—All cases containing eggs should be legibly labelled as 
such, and the top marked This side upd’ The name and address of 
the sender or private brand should be distinctly stenciljed on each end. 
In forwarding to the cool stores freight has to be prepaid, and an advice 
note giving particulars of number of cases, contents, and time of despatch 
should he immediately posted to The Manager, Government Cool Stores, 
Flinders-street, Melbourne. 

Ckarges,~The charge for re-packing and supplying fillers will be id. 
per dozen. The charge for storage is 3d. per case of 25 dozen for first 
week, and i|d., per case per week or portion thereof following. 

If for export, new cases are provided in addition to special export 
fillers, and the cost of re-packing each case holding 20 dozen, and pro¬ 
viding case and fillers, amounts to i|d. per dozen. 
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EXPORT OF TURKEYS. 

Mr. A. Hart, poultry expert, reports as follows :— 

Fot the month of September, the number of ^ turkeys received ^for 
export was 783, which is about half the number received last month. The 
reason for the faliing-off is that the season is nearly over on account of 
the recent large demand, and the scarcity of birds available. ^ Comparing 
the months of July, August, and September of this year with the cor¬ 
responding months of 1904, the increase is enormous, as the following 
figures will show:—In 1904 only 175 head were received, whilst this 
year no fewer than 3,204 birds passed through our hands. 

It is gratifying to note a marked improvement in the quality of the 
birds, and the breeders are e^udently paying attention to the importance 
of introducing the American Bronze strain into their flocks, avhich has 
been advocated by me for years past at the various sliows and lectures 
in the country districts. There now appear fair prospects for turkey¬ 
raising as a payable adjunct to the other branches of farming. The ship¬ 
ments for the month consisted of about 1,000 turkeys, all of which were 
sent to South Africa. 


CLOSER SETTLEMENT STUDIES. 

III.-THBEE SMALL DAIET FARMS. 

By R. T. Archer and F, /. Carroll, Dairy Supervisors, 

A.—This farm consists of 46 acres, near Yairagon, Gippsland. The 
whole of the land is now cleared. The last nine acres are just being 
brought under the plough for summer fodder crops for the dairy herd. 
These crops are to consist of maize (flat red), mangels, and sugar beet. 
The land was purchased about eight years ago, being then in it.s natural 
state; the price paid was something like jQio per acre. 

To the inexperienced it would appear that the amount of labour 
entaijed in reducing it from a wilderness to its present stale of iiigh pro¬ 
ductivity was sufficient to purchase the land without any capital whatever. 
This is not the case, however, and the owner is thoroughly satisfied with 
the result of his labour. Few men of his years can lay claim to having 
performed the pioneering work he has done, and he able to take things 
comparatively easy on the fruits of his own efforts. We believe this result 
is due, in the first place, to the indomitable pluck and energy of the man, 
assisted by the fact that only a small area of land was worked upon. 
Many men with five times the area of similar land failed during their own 
lifetime, and even their families after them have not arrived at the stage 
of advancement as is seen in the case in the farm under review. Much 
/ tetter would it have teen had the original selectors teen allowed in densely- 
timbered country like'this to take up smaller holdings, say, 50 acres for 
/each adult maledn the family. The same efforts concentrated on a smaller 
'Areai'Would produce quicker returns, and owing to the prolific nature of the 
, soil the produce taken off the cleared portion'' would not only supply the 
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necessaries of life, but also hel]> to pay for the portion of the clearing of 
the remainder, and tlius rclie\’c the sclet:l.ar of the necessity of the heavy 
toil of subduing and reclaiming the whole of the land himself. 'He could 
employ hi.s time more irrofitably in the cultivation of the land already 
cleared, and in tending Ids stock. This feature stands out prominently 
in the case of the farm under review. 

The farm is divided into thirteen paddocks, varying in size from two to 
eight acres, and when asked the reason for such! close subdivision, we were 
informed that as a certain area, no matter how small, was cleared and 
made ready for the plough, it was placed under cultivation, so that it 
might be producing revenue, whilst the remainder was being prepared. In 
this way prompt returns were secured, and in the owner’s own words “the 
wOlf was kept from the door.'’ Due care was taken in the clearing of 
small areas that no unnecessary fencing was erected, and those erected 
could be allowed to stand permanently. 

In addition to clearing, the land is all underground drained. Trenches 
about 2ft. 6in. deep are made every 2 chains, running north and south 
the full length of tlic farm. These are filled with split rails and covered 
with tussocks, and the soil spread over the top. Little evidence of this 
work can be seen.011 the surface, as the grass is growing as thickly as on 
any o(:her part of the paddock. The result of this work, however, is 
apparent in the healthy hue a.rul the magnificent growdli of the grass. It 
is intended to intersect these drains with others running east and west, so 
as to more thoroughly drain the lancL 

The principal pastures grown are alsyke, cow grass, and rye grass, a 
luxuriant growth of which is seen in all of the paddocks. Up) to the 
present the whole of this farm has been devoted to dairying, with the 
exception of about 2 acres that were sown in potatoes and onions last 
year, and a similar area will he devoted to the same p}iirpose this year. 
Mai^e and root crops (mangels and sugar beet) are the fodder crops grown, 
the former is fed in the summer and autumn green, and the surplus con¬ 
served in the form of ensilage. The method of making silage is cheap,, 
and evidently gives good results, the maize teing cut and carted into a 
stack, packed between upright posts and well weighted, little or no waste 
takes place, and the stock relish the food and yield well on it. 

There are fourteen cows in milk now, and seven more to calve. The 
yield of milk at p)resent is tlie lowc^st for some considerable time, chiefly 
on account of the continuous cold weather, and the fact that the severe 
winter kept the grass, late in coming, and the supply of home-grown fodder 
in consequence ran sliort. 

The yield for the season 1904-5, from June to end of May, is as 
follows. Payments are made every four weeks, hence the inclusion of 
thirteen payments in the year:— 


No. of Cows in Milk. 


(Tallons 

Milk. 

Test 

Prieo 
}>er lb. 

ChcHfuG. 

£ (L 

June, 1904 ... 

13 

622 

4.8 

9 ( 3 . 

12 12 

6 

July . 

,, ... 

■L 3 

568 

4.7 

8E. 

TO I 

4 

August 

,, 

L 3 

524 

4.8 

8 ( 3 . 

9 9 

2 

vSept. 


TO 

482 

4-3 

7 fd. 

7 9 

5 

October 

, ? • ♦ * 

TO 

471 

4 .x 

7i:d. 

' 6 19 

10 

Novem!:)er 

• ' * 

13 

611 

3.8 

8d. 

8 II 

6 

December 

, It * ■ * 

J 4 

0 

0 

3*9 

8 ( 3 . 

14 8 

lO 
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No. of Cows hi M 

ilk. 

(jl aliens 
iMilk. 

Test. 

Price 
per lb. 

Cheque. 

& K. 

il 

January, 1905 

14 

1,072 

4 - 

7 |d- 

15 7 

3 

February ,, 

.. 16 

I.'59 

4. 

7 gd. 

16 12 

3 

j\I arch ,, 

.. 16 

1,217 

4.1 

8d. 

18 10 

0 

April ,, . 

.. 16 

1,032 

4.4 

8|d. 

18 10 

8 

. May ,, 

16 

729 

4.6 

loj-d. 

16 I 11 

May ,, 

.. 16 

679 

4.6 

lod. 

14 12 

6 



10,168 



169 5 

7 


The actual average yield of each cow taken from the number of cows 
in milk each month is 726 gallons, the value of which was ;^i2 is. lod. 
per cow per year. The average number of cows in actual milk was 
fourteen. Amongst the herd were five heifers with their first calf, and 
three of the cows aborted, but were kept in milk. Some of the best of the 
cows are now very old, but still continue to yield profitably; the whole are 
of mixed breeding. A Shorthorn bull from a good dairy cow is used 
for breeding purposes. In addition to the twenty-one cows milking and 
to calve, there are ten head of other stock, including three horses and one 
bull. 

Last year fifteen poddies were sold, realizing £,1 8s, each, and two 
fat cows were disposed of at each. A two-year-old draft filly, the 
progeny of one of the farm mares, is now valued at ;£30. 

;^3o is the actual amount estimated as profit from pigs. 

The product from half-acre under onions was ^£30, and thi'ee-quarter 
acre potatoes -T12. Yorkshire hero peas (5 bags) were grown and sold, 
realizing ;£8 15s. net. 

Onions and potatoes were used for household purposes, and two tons 
of potatoes are kept for seed, the value of which is not taken into 
account. 

The total result from sales as enumerated above is 15s., added 

to milk cheques ^2^^281 os. gd, from a 46-acre farm in one year. The 
enhanced value of the two-year-old draft filly could for the year safely be 
calculated at ;£io. The two tons of seed potatoes would give another 
bringing the total up to £30^ os. 7d., or Bie respectable average of 
£6 I 2 S. 7 d. per acre per annum. 

The owner contemplates erecting an up-to-date milking shed as his next 
move, and after that a modern silo, aud he himself says he intends making 
the farm do a little more in future, and enable him to do a little less 
liimself. 

It may be mentioned that the cows are given about three or four weeks^ 
rest before calving, are rugged in winter, and fed on ensilage, chaff, and 
bran y when the former runs out, mangels and sugar beet are used. 


B*—^This is another farm in the same district, on the fringe of the 
Moe^swamp. The land was purchased about five years ago., The original 
holding was' 5^ actes. This ■was cleared of timber and scrub, and put 
under';pasture.,and crop. Sixty-two acres have lately been added to the 
holding,only' a smalL portion of which is yet available for depasturing 
aihd'crop,ping,; The, total area consists'of 120 acres, of which about 80 
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•have been cleared and improved. The amount of stock carried at present 
is over 70 head. 

The number of dairy cows is 30, but never more than 27 are in milk 
at any one time. The cows are of mixed breeds, showing a lot of Jersey 
and Ayrshire blood, the latter ^predominating, and are of small size, being 
what you would call ‘‘good little cows,^’ That this is true of them will 
be seen by the following results for the year ended 31st May, 1905. There 
are thirteen payments in the year :— 



(JalloiiH. 

Test, 

11 >S. 

Value. 

tS‘. 


June, 1904 

... 1,235 

4-3 

S 93 

22 5 

0 

July 

693 

4-3 

332 

10 9 

5 

August ,, 

540 

4.6 

287 

8 13 

8 

Sept. ,, 

689 

4.1 

314 

10 2 

II 

October ,, 

... 1,394 

4, 

604 

19 3 

9 

Nov. ,, 

... 2,209 

5 -^ 

878 

29 5 

6 

Dec. ,, 

... 2,977 

3-7 

1,217 

40 I,I 

8 

Jan., 1905 

2,757 

3.8 

1,162 

37 10 

6 

Feb. ,, 

... 2,465 

4.1 

l,T24 

37 9 

6 

March ,, 

... 5,699 

4.2 

795 

29 0 

I 

April ,, 

... 5,26.4 

4-3 

607 

24 9 

5 

May ,, 

... 1,311 

4.4 

645 

26 18 

3 

May ,, 

886 

4.5 

447 

16 15 

4 


312 15 0 


The total value of milk produced and sold is 15s., to which 

must be added £90^ value of pigs and calves, or a total from this farm 
of £^02 15s. 

The pastures consist of alsyke, white clover, cow grass, and rye grass. 
Maize is grown for fodder, and conserved in the form of stack ensilage* 

At one time last season, the directors of the Trafalgar Butter Factory, 
wishing to verify the results obtained from the herd, and knowing how 
many cows were milked, the manager of the factory was instructed to 
attend, unknowp to the owner, w’^eigh the milk from each cow, and take 
a sample for testing. The following were the results:— 


■No, 


Uis. 

No. 


lbs. 

I 


... 38 

XI 


... 48^ 

2 


••• 54 

12 


... 47 

3 


... 52 

13 


37l 

4 


... 44 

14 


••• 54 

5 


••• 55 

^5 


... 52 

6 


... 

16 


... 54 

7 


34 

17 


... 

8 


... 40 

18 


... uh 

9 


... 38 



... 49 

10 


... 36 

20 


... 4Sl 


Total, 912 lbs., or 91 gallons for the day, from 20 cows, averaging 4I 
gallons per cow. The remaining 10 cow^s were strippers, and gave 2o| 
gallons. The whole 30 averaged over 3 gallons per cow. The 
average test was 3.7 per cent, of butter fat. At the present time (October, 
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1905) there nre 27 cows milhing, yielding 75 gallons daily, and averaging 
3.8 butter-fat test. 


C.—While at Naganibie in connexion with the farmers^ classes being 
held there, we were told of a herd of pure shorthorns which gave very 
good results. On inspection, rve found that they were the remains of a 
herd which had been kept pure for between 20 and 30 years. Pure short¬ 
horn bulls have always been used. The herd in milk last year consisted 
of II cows, mostly heifers with the first calf, but these did not calve until 
they were to 3 years. They w^ere consequently rvell growm, and bear 
out the contention that heifers should be this age before coining in, when 
they will give returns almost equal to mature cow’s. In the long rim, they 
will be far more profitable than if brought in earlier, when their growth is 
checked, and, if persisted in, will gradually reduce the average si^:e, and, 
consequently, the production per head of the herd. Although these cows 
are pure shorthorn, many are typical dairy cows to all appearance. When 
there are steers for sale, they realize, when about i|-2 years old, to 
30s. per head at auction more than those from other herds; and this, 
taken in connexion with the returns for butter, goes to show^ that the dual 
purpose cow is not altogether the myth many people suppose. 

Eleven cows were milked last year, and gave a total return of ;£i23 
IS. 8d. for butter ex cream supplied to Messrs, Boddj and Partridge’s 
Seymour factory, or an average per cow of 3s. 9d. In addition, 

butter and milk for the family were kept out, and the skim milk used for 
calves and pigs. We saw the morning’s milk from one typical dairy cow 
•weighed. It turned the scale at 33 lbs. net. We afterwards tested this 
with three others, which contained 4.3, 4.0, 3.9, and 3.8 respectively; 
33 lbs. at 4,3 per cent, equals over i| lbs. of butter, and this for the 
morning’s milk must be considered good, as we saw that the cows w^ere 
milked late the previous evening, and our visit wms quite a surprise. 
The cows are mostly fed on a 40-acre paddock of lucerne. These 
co’ws had never been tested before, and so no system had been -followed in 
culling, and not much interest taken in dairying now, although it bad been 
extensively conducted and had been a source of great profit. We were 
able to awaken renewed interest, and feel sure that a Babcock tester will 
be introduced and operations considerably extended. 

The following are the monthly cheques from the factory: — 


Bate. 


V. 


Sept., 

1904 

... 10 

17 

■io| 

Oct., 

1904 

11 

6 

34 

Nov,, 

1904 

10 

19 

of 

Bee., 

1904 

18 

7 

4 

Jan., 

1905 

13 

I 

3 

Feb., 

1905 

9 

5 

8 

Mar., 

1905 

7 

6 

34 

April, 

1905 

8 

4 

8 

May, 

1905 , 

8 

6 

6 

June, 

1905 

, - 4 

19 

4 

July, 

1905 

8 

2 

9 

Aug., 

1905 

... 12 

4 

8 

Total ... 

... 123 

I 

8 
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Bainfall in Victoria. 

Month of SKrTiatiiER, 1905 . 


By F. Bamcehi, Govtirament Astronomer. 




1 

Acstual Averasre I 
Kanif'all recjorrled ia j 
each Area in i 

KSt'piemhcr, 3005. 

Averaji’e Rainfall for 


Areas. 


each Area for 
the Month of 8eptem3>er, 

Maximum Fall 
recorded within each Area 



based on all previous 
Years of Record. 

during- September, 1905. 



iacheH, 

inches. 

inches. 

A ... 


01)8 

1-25 

1*19 at Beulah 

B 


I’m 

1*81 

2*58 rr Servicetou 

C ... 


2'SO 

2*92 

4*70 n Terang 

D ... 


;P59 

8*04 

■5*18 Cobden 

E ... 


1 -dh 

1*29 

1*62 ,f Nath alia 

F ... 


l -58 i 

1*89 

2*08 n Shepparton 

F‘ ... 


2-82 : 

2*21 

2*99 fr Alexandra 

F“ 


2*6! 1 

2-98 

2*87 n Yackandandah 

G ... 


1 '87 

2*15 

2*28 „ Talbot 

H ... 


2‘74 i 

2*97 

8*55 ft Daylesford 

I 


2*57 i 

2*48 

3‘GO ft Skip ton 

4*83 u Grantville 

V ... 


8‘75 ! 

8*01 

K ... 


“> '71 

4*10 

9*68 // W'arragul 

L ... 


2-85 1 

! 2-08 

4*37 ft Traralgon 

M ... 


1 

8*02 

4*12 n Gabo 

i 


SUBDIVISIONAL AREAS OF THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTION OF RAINFALL. 

A. North-west—-Mallee country, including the counties of Miilewa, Taila, Weeah, 

and Karkarooc. 

B. Central West—Including the counties of Lowan and Borung. 

C. Western Districts—Including the counties of Follett, Dundas, western half of 

Ripon and Hampden. 

D* South-western Districts and West Coast—Including the counties o.f Normanby, 
Vi 1 Hers, I'leytesbury, and Polwarth. 

E. Northern Country—Including the counties of Tatchera and Gunbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west of 
the county of Bogong. 

Fi. Central North—Including the county of Arnglesey, the west and northern parts of 
the county of Delatite, tlie extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

Fa. Upper Murray—-Districts from Wodonga to Towong. 

G. Central Districts North of Dividing Ranges—Including counties of Talbot and 

Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-west quarter of the county of Rodney. 

H. Central Highlands and Ranges from Ararat to Kilmore. 

L South Central Districts on the. west and north side of Port Phillip Bay—Includ¬ 
ing the counties of Grant, Grenville, and Bourke, and the eastern parts of 
the counties of Hampden and Ripon. 

Ii. South Central Districts east of Fort Phillip Bay, &c.—Including the counties of 
Mornington and Evelyn. 

K. Regioni of Heaviest Rainfall—Including all the mountainous Eastern Districts, 

and South Gippsland. 

L. South-eastern Districts—Gippsland, and counties on the New South Wales Border* 

M. Extreme East Coast 
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STATISTICS. 


PEBISHABliE AND EEOZBN PEOBUCE. 

Exports prom the State and De, liveries from the G-overmmknt 
Cool Stores for the Month of September, 1905 and 1904 
respectively. 


Description of Produce. 

Exports. 

i>clivevie.s. 

1905- 

1901. 

lucn. 

1904, 

Blitter 

lbs. 

2,625,488 

2,052,508 

1,485,008 

1,684,864 

Milk and Cream 

cases 

l,94li 

640 


729 

Cheese 

... lbs. 

74,280 

71,520 


12,317 

Ham and Bacon 

... /f 

147,840 

103,iJ20 



Poultry 

... head 

(i,58.1 

5,585 

2,264 

612 

Eggs... 

.., dozen 

. 1,980 

3,720 


950 

Eabbits and Hares 

... pairs 

475,880 

530,244 

146,538 

117,716 

Mutton and Lamb 

carcasses 

28,075 

6,135 

9,67 8 

4,358. 

Beef ... 

...quarters 

1 74 

60 


i 6 

Veal.. 

carcasses 

; 1,059 

2,041 

... j 

1 1 

Pork... 

... te 

130 

78 

... 

55 

Fruit 

... c,ases 

8,594 

3,750 

... I 

30 

Fruit Pulp 

... /> 

310 

1,970 

. 1 

... 

Kidneys 

... doz. i 



820 


Sundries 

lbs. 



1,804 

’ j 

6^647 
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Exports to Australian States and New Zealand, Inspected during the month of 

September, 1905. 



Packaobs 

CWRTlFtOATKS 

Pruit, ktc. * 

1 

iNSPRCl'JSr. 

IssrKi). 

Apples ... ... ... i 

65 

18 

Bananas ... 

442 

103 

Cucumbers 

20' 

16 

Gooseberries 

4 

1 

Crapes 

1 

1 

Lemons ... ... ■* 

304 

58 

Loqiiats 

12 

12’ 

Melons 


1 ■ 

Mixed Fruits 

! ' 1 

] ' 1 

Oranges ... ... ... i 

981 

104 

Passion Fruit 

52 

i , 25 

Pineapples ... ' 

160 

51 

Tomatoes... ... - ... 

10 ' 

9 

Plants 

n 

10 

Totals 

2,075 

410 


J. G. T'UPvNEE, 

Impmtor Vtgttmiion Acts, 

Pro^ GHAS. EliENCH, 

, 'Government MuomoIogisL 
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IRRIGATION ON THE FARM. 

By A. S. Kenyon, C.E., Victorian Water Supply Department. 

In our moist so-uthern districts, as well as in the drier north, the idea 
of irrigation generally held is something involving considerable outlay upon 
storage works, and not less upon the channels and other means of distri- 
buting the water so stored—expenditure far too great for the private indi¬ 
vidual. True, the schemes of diversion from our northern rivers, so 
much before the public during the past two years, are necessarily of such 
dimensions as to involve costs within the powers of the Government only; 
but, even then, what are the limits of these schemes? In a moderately 
dry year, less than 7 per cent, of the rain falling in the northern parts of 
the State reaches the river-channels. Of this, some must be allowed to 
pass for the use of the other States, and as the rainfoll in the north is, 
in such a }’ear, in excess of requirements over a very small portion of the 
area, it may readily be concluded that the area capable ot being served 
by these schemes is after all of no great extent. The total .area which 
may be expected to recei\-e irrigation in one year cannot, as a matter of 
fact, much exceed one million acres. Assuming that in an irrigation dis¬ 
trict not more than one-third is irrigated annually, the State schemes of 
irrigation will only account for three millions of acres out of the fifty-six 
comprised in the State. No one acquainted with the possibility of our 
farming districts will regard this as our ultimate limit of irrigation. Each 
farmer can carry out for himself works providing some small amount of 
irrigation, utilizing for that purpose water which otherwise would have 
been mainly dissipated in the air without going into the ground for 
use by the plants. Given favorable conditions, the benefit—actual cash 
returns^—which can be obtained from small quantities of water carefully 
applied is almost incredible. One of the Closer Settlement Studies,’^ 
by the Director of Agriculture, dealing with the Flora Hill Dairy Farm, 
near Bendigo, shows strikingly the value of irrigation on ,a small scale. 
I.ater on in this article will be shown how the orchardists of Doncaster 
make great profits out of water, while other instances of dairy farms might 
be cited. 

Irrigation may mean either supplementing a rainfall deficient for the 
whole year, or simply giving the plants water during dry periods within 
the year. In the first case,^ the water used must, of course, be caught off 
land which is not cultivatell, while in the latter the land actually being 
irrigated may yield from the excess rains of the wetter months sufficient 
water to tide over the trying intervals in the drier part of the year. It 
may be employed either for increasing the returns obtainable under ordinary 
conditions or for obtaining yields not otherwise possible. It must be borne 
in mind that the heavier the crop the greater the volume of water requited, 
as the leaf surface or evaporating area is roughly in proportion to the 
yield. A fairly heavy crop of hay or grain will require for transpiration 
through its Iea,f surfaces the equivalent in water of 13 inches in depth. 
Transpiration is continually going on; but is, of course, greater in the drier 
months. Hence the moisture of the wet months must be stored for the 
requirements of the drier. Fallowing, with subsoil stirring, and frequent 
harrowing of the surface, will conserve and carry forward much water from 
one season to the next ; but these methods cannot obviously be applied to 
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perennial crops. These crops must in almost all parts of the State re¬ 
ceive a greater or less volume of added water to insure profitable returns. 
The volume of water to be added cannot be stated exactly; local conditions 
30 influence requirements, and are so variable, that only indications can be 
given the grower, who must ascertain for himself the correct quantities. 
As instance of the extreme variation in this respect, the IN'lildura fruit¬ 
grower gives his trees 24 to 30 inches during the year, while, for similar 
trees at Doncaster, not more than 2 inches are added in ordinary seasons, 
and nothing in exceptional ones. Near Bendigo, 7 inches has been found 
sufficient in a dry season to produce heavy summer fodder crops, while in 
the southern districts a somewhat less depth is sufficient for similar pur¬ 
poses. For perennial fodder crops, such as lucerne, an almost unlimited 
amount of water may be given, 36 inches for the year not being excessive. 
Cereal crops, though grown in the moister months, require, from the 
practical difficulties in the way of economical distribution, from 6 to 12 
inches, or even more. 

Applied to cereals irrigation on the small scale will rarely repay the 
fanner; the profit on these crops being small and the necessary areas large. 
The right kinds of crops for irrigating are fodder—-for dairying purposes 
and generally to make ensilage, and fruit trees—especially when near large 
towns which afford a ready, market for fresh fruit. In the more arid of 
the northern and north-western districts, and especially in the hfallee, the 
value of a small quantity of irrigated green feed for the working stock 
is verv great from a medicinal point of view, while the health of the 
farmer himself and his family is greatly improved if fresh vegetables are 
obtainable on the farm. It is not a matter of much difficulty for the farmer 
to irrigate close upon one acre of green feed—^maize, amber cane, lucerne, 
&.—and vegetables *• all that is required is an extra thousand cubic yards 
capacity in his tank. This can easily be filled if channels are near, or 
from most catchments if properly improved. 

With irrigation, as for all good cultivation, drainage is essential. In 
many of our northern soils, the natural drainage is sufficient; but in some 
cases, and in most of the southern soils, artificial drainage must be resorted 
to in order to secure the best results. This may be effected in any of 
the ordinary ways. For orchards, the agricultural drain-pipe system is 
about the best. Careful attention must be paid to the soil, and especially 
the subsoil, when fixing the depth and distance apart of the drains. Drain¬ 
age of land is a big subject involving many considerations, and needs dealing 
with in a separate article. Stirring the surface of the soil as soon as 
possible after a watering is also essential, to prevent evaporation and con¬ 
serve the moisture. Irrigation and continual cultivation are inseparable 
to insure success. 

Australian conditions differing so greatly from those of the old world, 
whence came our first farmers, have compelled the adoption of agricultural 
appliances and methods peculiar to the southern continent. The stripper, 
harvester, stump-jump plough, and other implements can be cited in support 
of the statement as to appliances, while a notable instance of localized 
methods occurs at Doncaster, the well-known fruit-growing district, lying 
about 10 miles north-east of ^Melbourne. Here, a system of partial irrigation 
by small ^ dams of limited catchment has converted a somewhat precarious 
industry into^one of large profits. That peculiar local conditions—conditions 
rarelv' occurring in thie State—contribute to this result may be granted; these 
irilI, be referred tojater. Doncaster, tand its. surrounding district, is undula¬ 
ting and, considering its proximity to.the sea, is at a comparatively high 
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elevation. Jts altitude is, in general, 400 feet; towards Mitcham and Ring- 
wood as high as 500 feet is reached. In its unimproved state, the land 
is densely timbered with stringybark, apple, and other gums and numerous 
wild cherry trees. The grasses are coarse, and the soil generally inclined 
to be sour. From the pastoralist’s or the ordinary farmer’s point of view, 
it may be classed as distinctly inferior land. The general formation is 
Silurian—until recently better known as upper Silurian—the rock mass 
occupying that portion of Victoria lying between a line running northerly 
from Melbourne and the sources of the Goiilburn, Yarra, and Macalister 
Rivers. The Sale railway line runs along the southern boundary, while 
the northerly extensions range from Riishworth to Benalla. Just at the 
village of Doncaster, wliere the famous tower stands, a prominent land¬ 
mark for miles around, there is a patch, of no great extent, of tertiary 
sands, clays, and conglomerates. It forms one of the remaining portions 
of the extensive tertiary plain once covering nearly the whole of the Mel- 
hoiirne district. Silurian areas have generally toter soil than appearances 
would lend one to judge, and, compared with other than tertiary districts, 
are fairly good grazing land. The main characteristic of the silurian rock is 
n generally loose structure near the surface, it l^e'ing much jointed. The 
surface soil is usually shallow, resting upon clays—formed from decom¬ 
position of the rock—containing numerous angular quartz fragments from 
fjuartz \’eins and pieces of rot'k not yet decomposed. The clay is of no 
great thickness; apparently a matter of little momont, but therein lies the 
explanation of the special need for irrigation in this district. The sub¬ 
soil is not deep enough to retain sufEcient moisture during the months of 
gieat evaporation—November to April inclusive. The water percolating 
to the rock is practically lost (wving to the open nature of that formation. 
When periods of drought occur long enough to permit of the greater part 
of the moisture reaching tire rock, watering must be resorted to if the trees 
are to be kept vigorous and their yields not affected. 

The rainfall in the Doncaster district is heavier than that of Melbourne, 
which is a little over 25 inches. No returns for Doncaster itself are 
available. Records of the rainfall at Box Hill and Blackburn, although 
not covering sufficient periods to give a relialrle vaverage, point to an annual 
rainfall at Doncaster of slightly o\'er 30 inclresv Judging from records 
at the Melbourne Observatory extending back 49 years, its average dis- 
triliiition throughout the year is surprisingly uniform. The following 
talile gives the mean daily fall in each of the twelve months of the year 
at Melbourne: — 



Daily 

Monthly 


Daily 

Monthly 


average. 

average. 


average. 

average. 

January 

.063 

1.96 

July 

•059 

... 1.83 

F ebriiary 

... .064 

1.79 

August 

•059 

I.S2 

March 

.069 

2.13 

vSeptember ... 

.077 

2.31 

April 

.081 

2.43 

October 

.087 

2.71 

May 

.069 

2.14 

November ... 

.076 

2.27 

June 

... .070 

2.ro 

December ... 

.071 

2.21 

Whole year 

.070 

2.14 

Whole year ... 

.070 

t.14 

Annual 

average 

... 25.70 




The regularitv of the 

distribution 

throughout the 

year is 

Striking, and 

if it were always so the necessity for i 

rrigation would not have 

arisen. The 
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rainfall, especially in the dry months, is, however, subject to great fluctua¬ 
tions, and it is in these months—^when evaporation is ,at its highest—that 
the plants require the greatest quantity of moisture. As the subsoil is 
apparently iinsiiited for storing suflicient of the surplus from the wet or 
cereal-growing months, the fruit-growers have recourse to stored water 
at times of drought. The stored water in most cases comes off the orchard 
Itself, and is returned to the soil as ^needed, generally between the end 
of November and the end of March—in not greater volume than 2 inches 
in depth per acre. 

The practice of irrigation at Doncaster is not confined to a few enthu¬ 
siasts. The system of small dams is almost universal, as will be seen 
from the accompanying map of a portion of the Doncaster district. Almost 
the whole of the land is under Irorticulture, and the district is dotted with 
dams. The orchards generally are small, and, of course, many of them 
are without gullies. Consequently catchments are limited, and of poor 
quality, while economical sites for storage are rare. Restricted as the 
catchments are, they are all cultivated—land being too valuable to be 
allowed to lie idle—and their run-off is, in consequence, small. In some 
cases a, few (iiains of road running alongside the orchard is all that is 
available; yet with the small volumes used, and the economical methods 
of distribution employed, they suffice. 

The type of storage generally adopted may be termed a ''hillside dam.” 
Its general arrangement will be better understood from the accompanying 
sketches showing the plan and sections of a typical case. The storage 
is partly in excavation and partly in fill, the material excavated is used 
as embankment to retain water above the surface. Owing to the lack of 
gullies the ends of the bank have to be returned to the higher ground—as 
shown in the figure—to retain the water in store. The bank, rarely more 
tlian 8 feet in height, and retaining about 6 feet of water above the surface 
of the ground, departs from the usual type in many respects, notably slopes 
and manner of construction. The inner or water slope is generally as 
steep as 11 to I, that is, one and a half feet diminution in horizontal width 
for each increase of one foot in heighit, while the outside slope is some¬ 
times steeper, approximately to i to 1. Crest widths are generally small, 
3 to 4 feet being the rule. The slopes mentioned, particularly the water 
one, would be unsafe in most soils, especially those of a clayey nature; 
but here, as the dams themselves witness, the material permits the employ¬ 
ment of .such extreme batters. The explanation is that, by the method 
adopted for building, the inner face is composed of stuff taken from the 
deepest part of the excavation, which is largely rock, only slightly decom¬ 
posed and full of quartz fragments. Where such is not the case the 
slopes have to he much flatter, or otherwise there is constant trouble and 
expense in repairs, not to mention the loss of valuable water. In con¬ 
struction, the seats of the banks are ploughed and the surface soil removed. 
It and the surface soil of the excavated portion are placed at the outer 

of the bank (see enlarged cross-section); the stuff beneath is then ex¬ 
cavated and built in steep sloping layers as shown. The last layers which 
form the whole of the water-face are, as already explained, taken from 
tlie bottom, and become practically a slant puddle wall, not only to the 
bank, but to the slope of the excavation as well. This method of building 
is highly suitable to the local conditions; the rock into which the dams 
must for the most part be sunk being, as said before, very open, requires 
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facing or puddling to make it watertight. The rock itself is really more 
dangerous to the efficiency of the storage than the banks* Outlets are 
composed simply of pipes'^ wrought-iron galvanized, of from 2 to 3 inches 
diameter, placed in trenches cut down to the lowest level of the excavation 
and refilled with clay. 

Of similar construction are the hill-top dams or tanks. They are 
necessarily embanked on all four sides, andi, having no catchment, are filled 
by pumping from hill-side or gullydams. They are but few in 

GuHy Dam 




Secf-hKjstl EtevmHon an bne A B 



number, and are used only where it is impossible to have a hill-side 
dam with its own catchment at a sufficent elevation to command the whole 
of the orchard* Gully dams are also not numerous* They are prin- 
dpally used tO' pump from into hill-top, dams, and occasionally into hill¬ 
side; dstms used as pipe-head basins. Owing to their unavoidably low positions 
and to the small areas held by each proprietor, they can seldom be used 
for gravitation direct. The gully ’h dam embankments are built in hori- 







GULLY DAM AND STEAM PUMP. GENERAL VIEW OF DONCASTER DISTRICT. 
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^ontal layers with ploughing and surfacing of the seat. They have steep 
slopes, as in the case of the hill-side dams, without generally the same 
justification. They, however, seem to stand well, although,’in one in¬ 
stance, the height of bank is as much as 25 feet, and their owners feel quite 
confident as to their stability, no matter what criticisms are offered. The 
by-washes are small, but so are the catchments. 

The water from the hill-side or hill-top dams is distributed by wroiight- 
iron galvanized tubing, genially from 3 inches to i inch in inside diameter, 
branches as small as f inch being rarely used. The pipes are gene¬ 
rally bought second-hand at reasonable rates. Should the piping be 
bought new, care should be taken that heavy-weight pipes are procured 
as there are many light-weight brands in the market. The additional 
weight costs but little more, while it increases the life of the pipe in a 
much greater proportion. Piping is laid throughout the orchards with stand¬ 
pipes, closed by screw plugs at convenient points. Very few stop-cocks 
are used, nor are they needed. From the pipe outlets the water is some¬ 
times distributed through hoses^—old fire brigade hose being favoured on 
account of its cheapness—and, in other cases, by ditches and furrows. The 
ditches are short, rarely as much as 3 chains. When the ground is 
particularly porous and carries water badly, galvanized down-pipe—a 
metallic hose, in fact—is used. Water is delivered close to the tree, and 
the distribution being closely watched, is conducted very economically. As 
remarked above, the depth of water put on during the whole season is not 
more than 2 inches. In some seasons, such as the summer of 1903, no 
waterings at all were made. In laying out a system of distributory pipes, 
the following facts will be of service:—If the average fall per chain is 
1 foot, which is obtained by taking the total fall from the surface of water 
in the dam to the outlet and dividing by the actual length of the pipe to 
that point in chains, a 3-in. pipe, in fairly decent condition, will deliver 
about 2,000 gallons per hour, that is, i inch deep per acre in ii hours. 
With four times the fall mentioned, the delivery would be doubled, and 
with one-fourth the fall it would be halved. Under the same conditions 
of pressure and corrosion, one 3-in. pipe will supply as much as three 
2-in. pipes; each of which! will carry a little more than two i|dn. pipes 
or as much as siwen x-in, pipes. 

The clams contain in store about a ^quarter of a million gallons on the 
average, a volume equal to the irrigation of 10 acres i inch deep. The 
excavation is about 600 to 800 cubic yards, the dams storing as much, 
a]x>ve as below ground. Pumping is effected by steam, oil-engine, and 
windmill plants. In general, reliance is chiefly placed on the hiibside 
dams, as there are in' the whole district only four steam, two oil-engine, and 
four windmill plants. None of these merit description, being all of or¬ 
dinary type anci fairly effective. The farmer desiring to instal a pumping 
plant cannot do better than consult one of the well-known Mellmirne oi‘ up- 
country firms who make pumping their special business. He has only 
to state all his requirements, and the particular conditions of his case^ to 
get sound and reliable advice, proposals, and estimates. 

In the Doncaster district, citrus trees are quite unprofitable without 
the small amount of irrigation described, while with it returns average, up 
to 800 cases per acre, at from 5$. to los. per case. Lemons return about 
as much in bulk, but prices generally rule considerably lower. In decidu¬ 
ous fruits the increase in. yield is not so marked, but still the profits are 
much greater' with a ii'ltie watering. Stra-wberries. are also found ^ 





688 


Agricultural Journal of Victoria, 


[8 Dec.j 1905, 


remunerative crop, but require much more water. Enough has been said to 
show that the Doncaster system of irrigation is profitable. Its general 
adoption proves that. 

Porrioi? of rbaDoi?casr'2.rDislTicr 
sl70wii7g' Daws 

Sca.K of 

Hillside daxfjs flhawi? H;us D 



An excellent example of irrigation on the dairy farm is to be found 
near jMelton. Here, Mr. Grant, by means, of two gully dams, irrigates 
very thoroughly about 30 acres of maize and lucerne, which, besides being 
used for green feeding, is made into ensilage on the most approved methods. 
The contents of the two dams are about 15,000 cubic yards, or 2,500,000 
gallons of water. The depth of ^vatering is between 5 and 6 Inches, and is 
distributed by furrows .and by checks. These dams are well made, and 
are more in accordance with the general practice than those at Doncaster. 
The accompanying photographs show the dams with the outlets, by-washes, 
and the ditch. 

In determining to go in for a small amount of irrigation, the farmer 
must, as a preliminary, closely investigate his water resources. He must 
remember that intense culture demands very considerable volumes of water 
as compared with the requirements of bis working and grazing stock. The 
irrigation of one acre will take as much water as will supply for domestic 
and stock purposes an ordinary farm* Should he ♦decide upon a gully 
dam—generally the most advisable type—^he must select a site suitable 
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for cheap storage if such be available. At the site of the proposed em¬ 
bankment the gully should be narrow with steep sides; it should widen 
out above and be as flat as possible. The foundation must be good, for 
if any great depth of water is to be stored, good material in the foundation 
is essential. The character of the foundation should be ascertained by 
sinking pits. S'andstones, schists, and slates form the best material; clays 
of good character are nearly as desirable, granites and basalts are suspicious, 
having frequently clefts or seams running down for some depth. Sand 
drifts or gravels must cause the rejection of the site. By-wash accommo¬ 
dation is a feature requiring attention. If a saddle exists across which 
the overflow can l.-e turned into another gully, all the better. The by-wash 
should be kept as far from the dam bank as possible. After final adoption, 
the site should be levelled and pegs put in across the gully on the centre 
line of the dam at frequent intervals. The section of dam bank which 
should preferably be adopted is illustrated. The front slope should be 
three to one ; slopes steeper than this are liable to become sodden and slip, 
especially if much clay enters into the composition of the hank. The outer 
slope may be steeper than two to one; but the saving is little, not enough 
to justify the risk. The crest width will vary with the height of the dam. 
It should not l)e less than 4 feet for 6 feet height, and should increase i 
foot in width for every addition of 3 feet to the height. The crest of 
the dam should be 2 feet above full supply water level for small dams, 
and up to 4 feet for big ones. Having the levels across the gully, it is 
an easy matter to set out the toes, botli inner and outer of the bank. This 
is necessary, as the first layers must be put on the full width if a good 
job is to he made. The first operation is to plough the surface soil for 
the full width of the bank between the toes. This soil is stripped off and 
put aside. The depth to be taken depends upon the locality; it should 
be down to fairly good holding ground. A key-trench, as shown, should 
be cut along the centre line down to the clay or the rock, and should go 
a little way into it, i foot for rock and 2 feet for clay. Thie trench 
should l>e filled in with the best clay procurable, put in in 6-in. layers, 
wetted, if practicable, and well rammed, or, if space permits, well trodden 
by a horse ridden backwards and forwards. The clay should be brought 
up some little distance above the surface. The formation of the main bank 
is next to be undertaken. Earth excavated above the bank, keeping some 
5 feet or so away from the toe, making the slope of the excavation flat, 
should be carted and spread in layers about 9 inches in thickness, the 
best material being kept to the centre, and the worst, stony or gravelly soil, 
on the outer slope, Carting or scooping should be done over the preceding 
layer as much as povssible, in order to consolidate the material. On good 
consolidation and the prevention of creep under the seat rests the security 
of the bank* The younger members of the family may be profitably em¬ 
ployed driving stock, sheep, or horses, backwards and forward's on the 
bank as it is being built. The layers should be slightly dished towards 
the centre. This feature is also shown in the drawing. Settlement, when 
the bank is so constructed, has the effect of consolidating the bank towards 
the inner portion and prevents cracks. It is well to allow, even when well 
consolidated, for further settlement at the rate of i inch per foot. Thus 
a bank meant to be 12 feet high ultimately will be built 13 feet in 
height. The by-wash should be opened up as the bank is being built, 
the material from it being run to the bank. It should be completed by the 
time the bank is up to full supply level, so that water may be passed 
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through it in the event of a sudden flood. The bed-level of the by-wash 
wilb of course, be at full supply level. The cross-sectional area should 
be sufficient to carry the heaviest floods likely to occur and yet leave from 
I to 3 feet at least of the bank above flood-level The flood volume 
will vary with the extent of the catchment, its character, and its slopes, 
and upon the rainfall. If any indications of flood level are to be found 
in the gully the cross-sectional area should be measured, and a like area 
given the by-wash. Should there be nothing to guide the builder, the 
area, reckoned- below flood-level, may be taken as equal to the square root 
of the number of acres in the catchment area if the slopes be fairly gentle, 
and up to as much as four times this if the catchment has steep declivities 
and rocky surface. Thus, for an ordinary catchment of 100 acres, 
10 square feet of discharging area, and for 500 acres, 22 square feet 
would be required. The entrance to the by-wash may be near the bank; 
but the return to the gully must be kept a considerable distance below 
the outer toe, or the scouring will endanger the whole of the bank. A log 
sill should be sunk in the by-wash, and some metalling or pitching put in 
the approach to prevent scouring and lowering of the full supply level. 
The return slope should be as gentle as possible, and should be logged or 
metalled. Drops may be put in if timber is plentiful. In the photographs 
showing Mr. Grant^s dam from down stream, a good view^ is obtained of a 
log-drop by-wash, which is, however, too near the outer toe for perfect 
safety. The water stored in the dam may be let out by a pipe placed in 
a trench cut in the solid with wing trenches on both sides and below at 
one point to form a shield. Preferably, an iron shield, some 2 or 3 
feet in diameter, should be fixed on the pipe. A valve can be put on the 
down stream side to control the flow. In many cases a siphon outlet will 
serve; it can be constructed with less trouble than the pipe outlet, and is 
not a source of danger to the bank. The siphon requires an aperture at 
the top for filling, and a plug or waive at the lower end to retain the water 
until the aperture is closed. The outlet must be considerably lower than 
the bottom level of the dam to give satisfaction. The finishing touches 
may now be given the bank. The soil stripped from the surfa(3e and put 
aside should be spread over the outer slope to promote a growth of grass, 
which will protect the bank from scouring by rain. If stone is easily pro¬ 
curable, the inner slope may be metalled or beached up to flood-level to 
prevent ’ washing down by wave action. 

Hillside dams should be constructed on like lines, exoept that a by¬ 
wash will not be required, any surplus water being allowed to pass around 
the ends. Notwithstanding the Doncaster practice, the farmer will be well 
advised to stick to the slopes given, and the horizontal layer method of 
construction, if he desires security. Excavated tanks will rarely be used 
for anything but irrigating produce for personal use, so need no description 
here. Overshot dams or weirs are only required on fairly large creeks or 
rivers, as by-wash dams will serve on the smaller water-courses. The im¬ 
pounding of the; rvaters of a creek by means of .a weir will generally be 
,beyond'the power'Of the' fanner; and would, in addition, bring him within 
the pur^fiew' of the Water Commission under the new. Water Act. Water 
for'irrigation'may be obtained from wells, in certain'cases; but, as a rule, 
the'lifting of'the water is too costly,■ while the water is generally■ seriously 
'contaminated 'with ' minerals, 'too .much so the health'of the'plants. 
.IJnless ''at or,ne'ar sea'level' there m little ohiance of artesian water, and, even 
Ihen, the ‘ same' objection,'as ,to well,: water applies.,' 
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The water from the storage may be conve^-ed: hi pipes or channels 
to the cultivation jiaddocks or orchards. If in'channels, they should l>e 
well graded, having fall of not more than 4 feet per mi’le or about 
one-half inch per chain. They must be kept clean and free from all 
growths. Even wltli these precautions the losses of water from small earth 
channels will be considerable. It may pay to line them with cement or 
lime ciuicrete. Channels may have their holding capacity improved bv 
banking up sections and puddling clay in the standing watk. The lining 
of a channel considerably increases its discharging capacity. The following 
table gives some capacities in inch acres per day of Various sized channels 
with ordinary falls, both lined and imlined; the side slopes are taken as 
one to one:-— 



Oiu‘. 

Two. 

Tlirco. 

IVjur. 

Pall in foet per mile 

1 

2 

4. 

1 1 

2 


j 

: i 

2 

4 

1 

2 

4 

Hi nod ... 

Depth, one foot* 

Imilinetl... 

m 


m 

309 

157 

225 

155 

224 

' 320 

204 

294 

400 


:d 

44 

37 

53 

70 

53 

77 

no 

09 

99 

145 

nined 

Depth, two fcetl 

(miliiiod... 


404 

576 

412 

592 

844 

550 

794 

1130 

701 

.1005 

1429 

1)7 

141 

20:1 

143 

204 

294 

190 

284 

408 

250 

359 

515 


If the fall of the country is greater than 4. feet to a mile, drops 
should be built in the channel so as to reduce the channel grade to 4 
feet. Outlets may be made of boards nailed together to form a square 
pipe; on the inner side ,a sliding wooden or iron door, with the help of a 
shovelful of dirt, will keep it shut. The size need only be small, some, 
2 to 3 inches square. In crossing gullies flumes may be used, though 
as a rule a pipe siphon is cheaper and more effective. Flumes may also 
be used in very porous ground instead of lining the channels. 

The ground to be irrigated must be well prepared. Subsoil ploughing 
is advisable, and the working of the soil should be thorough. All the 
hollows should be filled up by scraping down the bumps. The extent to 
which grading of the land is feasible is limited, however, by the depth of 
the soil. It is not an advantage to shift all the fertile soil of a patch 
leaving the hungry subsoil exposed. Before grading, the levels- of the 
paddocks should be taken, so that the position of the commanding channels 
and subsidiary drains may be set out, or if ffooding irrigation as for lucerne 
is the object, the kxmtions of the check banks may t)c made. Methods of 
obtaining the levels for this work, and^for dam banks laying out, wijl be 
given in a subsequent paper on surveying for the farmer. The main or 
commanding channels should rim between banks as much as possible, so that 
the water may be easily drawn off. The minor distributaries will be some 
chains apart, and will deliver into checks. Check banks should be about 
6 inches high, and should hold about 4 inches of water; they are put 
in whenever the ground has fallen about 3 inches. When each check has 
been filled, and sufficient time allowed for the soakage, the bank ismut'aod, 
the water allowed to drain into the'next one. Water should not be allowed 
to stand on any land for more than twenty-four hours. More rough and 
ready methods are often practised. Grading is not attempted, and check 
banks are few and far between. The results are never satisfactory; not 
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only is water wasted, but actual damage is done and losses incurred Avlierii 
profits, and Large ones, should be obtained. In orchard work, the water 
should ne^'er he allowed to spi'ead over the surface. Furrows are run down 
each side of the rows of trees, and the water from these soaks laterally and 
downwaixls into the soil. The soil is cultivated as soon afterwards as can 
be done. In many cases hoses, as already referred to in connexion with 
the Doncaster irrigation systems or flumes, are used to further economise the 
wmter. At Bacchus Alarsh, on the highly ab.sorbent river flat soils, some 
such means are compulsorily in use. 

It will be observed that two ddffering measures of w'ater volume have 
been used in the foregoing. The question of water measurements is much 
complicated by the use of varying units. Generally, gallons are better 
knoAvn and understood by the majority than any other unit. The following 
memoranda will prove of service:— 

One inch acre = 3,630 cubic feet or 22,600 gallons, or 134 cubic 'wards, 
and weighs 100 tons. 

One gallon = 4-25 or .16 of a cubic foot, and weighs 10 lbs. 

One cubic foot == 6^ gallons, and weighs 62J lbs. 

One cubic foot per minute = 1,440 cubic feet, or 9,000 gallons per 24 
hours. 

One sluice-head = approximately 22 cubic feet per minute, or 200,000 
gallons per 24 hours. 

One miner’s inch = 1.4 to 1.8 cubic feet per minute, or 13,000 to 16,00a 
gallons per 24 hours. 

The gallon referred to is the Imperial gallon. The United States 
gallon, often referred to .as a gallon simply in works on irrigation, is one- 
sixth smaller than the Imperial. 

Considerable information as to fodder crops, the mode of putting them 
in, and their watering, is contained in a very practical and useful paper by 
Mr. A. Baldwin, in the September number of the Journal, 

The photographs accompanying this paper were taken by Messrs. R. G. 
Macey and C. F. Thomsen, of the Victoriian Water Supply Department, 
I am also indebted to Mr. A. 'F. Thiele, of Doncaster, for much valuable 
information and assistance. 

Farmers contemplating irrigation will probably encounter difficulties not 
dealt with in the foregoing. 

If any questions as to construction of irrigation works are sent in, they 
w^ill be answered in the Journal if of sufficient general interest, or directly 
if of personal interest only. All letters should be addressed to the Editor 
of the Journal, 


SOILS AND CLIMATES FOR THE PRODUCTION OF 

CIGAR LEAF. 

^1/ Temple A, J, Smithy Tobacco Expert, 

A numlxjr of inquiries have recently been received as to whether certain 
localities are suited for the growth of cigar leaf. As it is impossible to 
answer each individual fully, especially without a personal knowledge of 
the different soils and climates referred to, the following information may 
be of some assistance to readers of the Journal of Agriculture :—■ 

Until quite recently the production of cigar leaf , has received little 
attention in Victoria, probably owing to the fact that erroneous ideas exist 
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in the minds of many farmers, in regard to the labour and return from 
such tobaccoes. It is frequently said that the culture of cigar leaf will not 
pay here, owing to the cost of labour, and the small yield per acre as com¬ 
pared with other classes of tobacco, it is true that some cigar tobacco varie¬ 
ties give small \'ields, and require sometimes twice the number of plants per 
acre, but there are other varieties that give as large yields as the heaviest 
plug tobacco, and re(]uire few more plants to the acre. Cigar tobaccoes 
command, on an average, twice the price of plug leaf, consequently, even 
if the labour is greater, the acreage to be attended to is smaller, and the 
proportionate return larger from a monetary point of view. I'hat some 
of the soils on winch onl}' plug tobaccoes have been grown for the past 
30 years, are better fitted to produce cigar tobaccoes, has'lately been proved. 
The success of the^ cigar leaf has been so marked in proportion to the 
extent of the experiments tried that there is every reason to suppose that 
a further great improvement in the leaf will yet be obtained by systematic 
selection of soils, and climates suited to the different types and classes of 
leaf. In America, it has been found that certain districts that produced 
only an inferior plug leaf, produced a first-rate cigar leaf, when the variety 
to suit each particular district was proved. 

There are many different classes of leaf re(,]uired for different purposes 
in the manufacture of cigars, and even in one cigar. For instance, there 
is the filler leaf, which is the greater portion of the cigar, and is chiefly 
concerned in making the flavour and aroma of the cigar. Then comes the 
Imnch wrapper, which holds the filler leaf in shape, and this leaf must be 
elastic, with fine texture, and good burning (juality. Lastly, the outside 
wrapper, which must be sound, silky, and elastic, with a fine texture, small 
rib, and nice appearance should be sufficiently tough to stand' the strain 
of rolling and pressure without breaking. The colour also must be that 
required by the popular taste. Some of the best Sumatran wrappers are 
wonderfully thin, silky, and tough, one pound of the leaf being sufficient 
to wrap as many as 500 cigars. This leaf brings prices ranging up to 
20s. per Ib., and is one of the highest-priced tobaccoes grown. The bunch 
wrapper comes next in value, but far below that of the outside wrapper, 
the filler being the cheapest portion of the cigar; this latter is rarely all 
made from one class of leaf only, hut is mixed l>y the manufacturer from 
different toliaccoes, in order to get the exact flavour required. It is very 
rarely indw.d that cigars are made from one class of leaf only, as it 
will be seen from the foregoing remarks that different qualities are required 
in the fillers, wrappers, and binders. 

Now, in order to prodiu’e thesis spet'ial (dasses of leaf, certain varieties 
of the plant must be grown in soils and climates that will bring out their 
best qualities. Tlie only certain plan to acx^omplish such results in a new 
country such as this in regard to tobacco culture, is to test each particular 
locality with several of the leading varieties of both cigar and plug 
tobaccoes, and to submit the leaf when cured to men competent to judge its 
merits. Then, when the most suitable has been discovered, keep to that 
kind only, and endeavour to produce the correct type by treating it with 
the most up-to-date methods of cultivation, fairing, fermenting, &:c. This 
is most important, as buvers expect to get certain types for special purposes 
in order to keep a regular quality in their goods. A nondescript tobacco 
will never be of same value to them as an article they know and can 
rely upon. To attempt to produce a bright lemon-coloured leaf on a heavy, 
stiff, dark soil is to court failure, and to attempt to produce a good heavy 
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dark tobacco on light sandy or slatey soils is equally sure to fail No 
chemical and mechanical analyses of soils are sufficient guides to a grower 
in a new district,, as to the exact type of leaf his soil is best fitted to pro- 
diicej though it may materially help in the choice of \'arieties with which 
to experiment. The soils used in the Connecticut Valiev for the production 
of the best cigar wrappers,are light, alluvial sandy soils, bordering the Con¬ 
necticut River; the lighter the soil the better the colour .and texture, but the 
lighter the yield. On die Inaivier soils in the same neighbourhood crops 
of 2,000 lbs. per acre are harvested in a good season, but the {|iialitv is 
lower than that f^om the lighter soils. 

In Ohio, cigar fillers are grown on a reddish day. 

In Florida, fillers and wrappers are grown on light sand)^ loam, wdth 
a reddish subsoil. 

In Tennessee, cigar fillers are grown on limestone country. 

In Pennsylvania, cigar fillers and wrappers are grown on limestone and 
red soils. 

In Virginia, light grey sandy soils are used to gro’W the leaf for cigar 
wrappers and cigarettes. 

Potash is the chief plant food necessary to the tobacco plant, not only 
as a food, but also to improve the leaf’s burning qualities. lame, nitro¬ 
gen, and phosphoric acid are the next most important. Very strong 
nitrogenous soils, however, do not produce the best qualities in the leaf. 
A large percentage of chlorine in the soil is bad for tobacco, and will 
spoil its burn. For this reason, where potash manures are used, only 
high-grade fertilizers are best, as they contain the smallest pei'centage of 
chlorine. The best form of potash to use is the sulphate. Where the 
soil is rich and the texture of the leaf too coarse, this defect can be 
obviated by planting closer. Some cigar tobaccoes are put only a foot 
apart in the rowq .with 3 feet to 3 feet 6 inches between the rows, to allow 
for cultivation with the horse-hoe. 

Climatic conditions have a great influence on the quality and aroma 
of tobacco, and it is said that the plant is more sensitive to meteorological 
conditions than the instruments used for taking records. In a hot climate 
the leaf will be gummy and aromatic; in cooler climates the tendency is 
to thinner leaf, with less aroma. Where, however, the rainfall is heavy 
in a hot climate with the proper conditions of soil, the leaf is thin, as in 
Sumatra. Dry weather, from the topping stages of the plant, is favor¬ 
able to the development of the oxydizing enzyme, wliich bears such an 
important part in the curing and fermentation of the leaf. If dry weather 
during the ripening of the leaf is accompanied with dews at night, the 
tobacco will be gummy, and cure well. Dry, hot weather causes the leaf 
to be thick, and tobacco grown in a humid atmosphere, or under cover, 
will be thin. Very wet, cold weather in the later stages of growth will 
cause the leaf to be hitter, and cure badly. The deduction therefore is, 
that tobacco will thrive test in warm climates, with sufficient rainfall to 
keep the plant growing to the ripening stage. The hot, or cooler climate, 
together with soil conditions, determines the type of tobacco best suited 
to each locality. 

The mean monthly temperatures during the growing months in the 
dgar-producmg districts of America^ range from 44.80 deg. F. to 83.05 
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deg. F. The rainfall average for the same months, April, May, June, 
July, August, September, is about 3.61, 4,70, 3.91, 4.06, 3.96, 3.68. It 
will be noted that the temperatures and rainfall correspond) very nearly 
with those of some parts of Victoria, during the growing months here, 
viz., November, December, January,^ Fel)riiary, March. A comparison 
of the soil analyzed of parts of Victoria and the cigar soils of America 
shows them to be very similar. _ This being so, it appears that if the 
correct varieties are found to suit each district, and proper methods of 
treatment adopted in the handling of the crop, we should produce leaf 
equal to the American. 

Cigar leaf of some class can evidently be produced in many different 
climates and soils. It is not considered wise to grow tobacco within thirty 
miles of the sea-board, as the plant is liable to assimilate too much saltj 
which would interfere with combustion. Tobacco leaf containing a large 
percentage of chlorine, as compared with the potash content, will not burn, 
and is sometimes absolutely useless for smoking purposes. Good drain¬ 
age is essential in all soils for tobacco culture. Where the rainfall is 
scanty and irrigation is possible, the latter will be found ot great advantage, 
provided it is done with due judgment, with regard to the requirements 
of the plant. The crop should not be irrigated after the bud has been 
nipped out, neither should the water lie on tlm ground for long at any 
time, the object beim^ to keep the plant growing until the ripening stages 
are reached. Tobacco, grown fpiickly, is always better in general ipialities 
than that grown slowly. Too much water in the soil will have a detri¬ 
mental effect on the cjuality of the leaf grown, and the higher the per¬ 
centage of w^ater contained, the heavier and coarser will be the product. 
The best tobacco soils in the Connecticut Valley, America, for producing 
leaf of the finest texture and cjuality, contain, on an average, only 7 pew 
cent, of water. This soil is very porous indeed, and the rainfall regular. 
Other soils in the same valley produce a lower quality leaf, though heavier 
soils contain as high as 20 to 25 per cent, of water. The same results 
have been noted in all the other cigar disitricts. The nature of the 
soil, the climatic conditions, together with the water content of the soil, 
determine the character of the tobacco to be produced. The leaf is grown 
for so many diflerent uses, that it is most necessary that only the best of 
each particular type should be grown. Colour, flavour, strength, elasti¬ 
city, tx)dy, aroma, texture, have all to be considered, and all these qualities 
vary more or less according to the use the leaf is required for. In 
America each different district is known for its particular type of tobacco, 
and the suitability of certain varieties to each district, in order to produce 
that type, has been proved by a series of expi^riments, and the same pro¬ 
cedure will have to be followed in Victoria, for some time, before we can 
hope to estalflish the tobacco industry at its best here. This is the more 
emphasized by the fact that tire general quality of tobacco smoked now is 
better thaU' that, used a few years ago, especially in Australia. Americans 
realize this, and their constant aim is to improve their product by selection, 
cultivation and treatment The early history of tobacco culture in 
America, shows that very low quality leaf was grown in some of the present 
leading tobacco-producing districts, but by constant study of the plants’ 
requirements, and elaborate experimental work, a so much better leaf has 
been evolved that at the present time her reputation as a tobacco-producing 
country is 'Second to none in the world*. We, in Australia, have to make 
a reputation for our product, and we cannot do better than follow the lines 
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adopted in America, where some four hundred years’ experience is avail¬ 
able as a guide to operations here. 

It is, perhaps, not generally known that in some parts of Victoria the 
tobacco plant (Genus Nicotiana) grows wild, in some cases, most vigorously, 
and shows strong resemblance to well-known cigar varieties. The fact 
that it so readily adapts itself to oiir climate and soil, indicates that they 
are more or less suited to its development. 


NATURAL AND ARTIFICIAL REPRODUCTION OF 
NATIVE HARDWOODS. 

By. J. Blackbnrne, Assistant Inspector of Forests, 

The accompanying illustrations, from photographs taken recently in 
the Maryborough district, give a fairly good idea of what may be accom¬ 
plished in re-establishing arboreal growth on denuded forest country. 
Nature, if assisted at the proper time by the skilled forester in clearing 
away surplus growth, 8:c., can do wonderful work, as shown by photo¬ 
graph No. I, wdiich represents a red ironbark {Eucalyptus sidcroxylon) area 
in a timber reserve, situated between Timor and Maryborough. Thirty 
years ago this territory presented such a deplorable appearance that the 
then forest officer in charge, IMr. Dowling, suggested that it should be 
replanted, I remember it well in 1877—^All the original timber had 
been cut “in a face” for local mining requirements, but even then a 
thick growth of young seedlings and coppice growth was springing up in 
many places. As soon as these attained a size suitable for mining props, 
they wete gradually thinned out, and disposed of locally. Year by }ear 
this process still goes on, the intention being to raise a suitable crop of 
standard trees, tiiat will, in years to come, provide timber for railway 
construction, and other public works, and to rely upon tlie coppice growth 
for mining props and fuel. These good results have not been attained 
without hard fighting against adverse influences, and a great deal of credit 
must be accorded to the Forest Branch for strenuous efforts made to put 
down the wholesale illegal destruction, by woodcutters, of saplings as 
soon as they attained a diameter of a few inches only. 

When I took charge of the Maryborough district in 1.882, and for a 
year or two afterwards, convictions averaged close on 200 annually, under 
the provisions of the Lands and Crimes Acts, against this class of offenders. 
We had often to work on public holidays, moonlight nights, and Sundays. 
Gradually the heavy fines imposed by the magistrates had a deterrent 
effect, and the inauguration of the thinning out,, royalty system, practically 
rediiced illegal cutting to a minimum. Durihg the" last twelve or fourteen 
years, in the Maryborough district alone, by the operation of this system, 
over five and a quarter million running feet of 6, 8, and 10 inch props 
have l:^en supplied cheaply to our local deep alluvial mines. This enor¬ 
mous quantity of timber (to give a better idea of its vastness), if laid end 
to end,- 'would Teach from' Adelaide^ to ■ Sydney. ^ Such facts„ these speak 
: eloquently ^ of'good wvork accomplished in, the past'by the'^'Forest Branch' 

;arid:its'offiedrs.' Had illegal woodTCUtting'been' allowed' tO''continue, and 




1. Red Ironbark. 2. Bluegums, Sown 1883. 

UEGUM, Sugargum, Black Wattle, also Gippsland Mahogany and Bairnsdale Grey Box. Sown 1898. 
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a policy of stern repn^ssion neglected, there would not have been such 
|;>romisiiig areas, and large ones, O'f valuable young ironbark and box 
timber, as are to be found at the present time, around Bendigo, Mary¬ 
borough, St. Arnaud, and many other gold-field centres. 

It is generally admitted that ironliark is one of our grandest hardwoods, 
and is unrivalled for con\*ersion into railway sleepers, bridge timber, fencing 
stuff, telegraph ])o]i3s, wheelwriglits’ material, dzc. It cannot be excelled 
for any purpose, where strength and durability are required. I have 
known ironl:)ark posts to be 50 years in the ground without showing the 
slightest sign of decay. Unfortunately, its growth is very slow, and I 
do not think that the tree attains maturity in much less than 100 years. 
The supply available in Victoria is now very limited. Areas growing 
E, sidero^xylon have been alienated largely i'n this State, although the land 
parted with has l:)een altogetlrer unfit for profitable settlement. We shall 
appreciate ll'iis timlier more (paradoxical as it may appear) when supplies 
are exhausted, and old forests fail ns altogether. Our true policy now is 
to strictly conserve all areas growing young ironbark in the Maryborough, 
l^endigo, Heatl'icote, Rushwmrth, Tarnagulla, St. Arnaud, and other dis¬ 
tricts, and thereby provide future generations with a timber that stands 
in the ^ery first class of Australian hardwoods, and which may_^be bracketed 
equal, for all round excellence, wdth the grey box {E. hemipliloia). 

In tlie year 1878 the then Minister of Lands decid'ed to throw 
open for selection nearly the wdiole of the Craigie State Forest (some 
thousands of acres). This forest was situated close to the celebrated Berry 
deep lead system, running through the Moolort Plains, clowm the valley 
of the Lodclon, and, if in existence now, would be of great value for the 
supply of props and firewood to the local mines. I may add that this 
indispensable material has, at the present time, to be transported long 
distances to this gold-field, firewood alone costing upw-ards of 4s, per ton 
for railway freiglit. As a kind of solatium to the mining industry^ for 
the effaceraent of nine*tenths of the Craigie State Forest, it was determined 
to establish forest plantations on the small portion retained (about 500 
acres). I do not think that, at this time, the Forest Department had 
any idea of making a profit on the timber produced; A small block of 
about 60 acres was sown in the year 1879-—30 acres with the bluegum 
(E, globulus), and a similar area with Finis insignis* In 1883, 30 acres 
of additional bkiegums were established. The appearance of the same 
is now shown in illustration No 2. These plantations have paid hand¬ 
somely, the early thinnings alone having given back all the expenses of 
establishment, and for some years past sales have been effected of the spar 
timber at prices ranging-from 5s. to 15s. per stick. Of course, the blue- 
gum will not, in the dry climate of Majorca—(soil granite drift)—attain 
the dimensions it reaches i'n the cool humid ranges of Gippsland and 
Cape Otwmy, but its celerity of growth, and great breaking strength, places 
it in the very first rank for the quick-production of mining timber. The 
balance of the area'at Majorca was sown with wattles in 1883. After the 
removal of a crop of good bark, 140 acres were re-afforested in 1898 with 
a mixture of bluegnm, sugargnm, and black wattle, with the addition (for 
the sak^ of experiment) of a little Gippsland mahogany {E. hoiryoides), 
and Bairnsdale grey box {E. hosistoiana). Photograph No. 3 gives a 
good representation of part of this area. Two hundred acres more were 
treated in a similar manner, with good results, in. 1899, and the final block 
of 80 acres in 1900. TJie results are shown by illustration No. 4. 
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Photograph No. 5 gives a view of a small area of sugargums sown in 
the Havelock State Forest in 1884, being the produce of about I oz. of 
seed sent to me by the late J. E. Brown, who was then Conservator of 
Forests in South Australia. It is thus made evident that no difficulty 
e^^ists in establishing eucalyptus forests by seed sowing, which, in my 
opinion, gives better Results than planting. After many years of experi¬ 
mental work, I recommend the following mode of procedure. Clear up 
and burn all debris on the denuded area to be operated upon. Re¬ 
move any old stumps that are likely to impede ploughing operations. Give 
the block a good ordinary ploughing, say 6^ inches deep, and harrow down 
to a fine tilth. The lands should be uniformly laid out, half a chain 
wide, leaving the furrows, for drainage purposes, 33 feet apart. ^Test 
TOur seeds in a hotbed before sowing, and if a large percentage germinate, 

I ib. sugargum, 2 lb. bliiegum, and i lb. of black wattle will be ample 
seed for 20 acres. Use more seed if the percentage is low. Prepare a 
heap of finely-sifted soil—we generally made use of blackfellow's ovens, 
which were plentiful at Majorca, for this material—and measure out six 
small bucketsful for every acre to be treated. Then thoroughly incorporate 
the seed with this, turning the heap over and over again, and passing two 
or three times through a riddle. This stuff is then put into sound bags, 
which are carted out on to lines indicated by pegs, 10 chains apart, run¬ 
ning at right angles to the plough furrows. The lands being half a 
chain wide, three sowers abreast can easily cover the same broadbasting. It 
will thus be manifest that six bucketsful will go exactly over one acre. At 
Majorca, no harrowing in of the seed took place. We generally sowed in 
July, and found that the spring rains covered up the minute seeds suffi¬ 
ciently, and gave better results than the use of the brush harrow. 

Sometimes the young sugargums in low-iying places wmuld be cut off 
by a late spring frost, but if such an occurrence took place, the hardier 
biuegums and wattles escaped injury, and insured us a good crop. The 
first winter after sowing young plants were transferred; (where thick) to 
any bare places, and the surplus ones cut out altogether, leaving the crop 
of trees as nearly as possible six feet apart every way. In fivc;‘ or six 
years these can be again thinned, and come in for many useful purposes, 
such as pannelling props for the deep alluvial mines. All the operations 
set forth above, seed, sowing, &c., &c., can be carried out for 30$. to 40s, 
per acre. It is reasonable to suppose that a sown tree, that pots its 
taproot permanently down at once into the subsoil, has a !)etter chance of 
success than one which has been planted. Therefore, in making shelter 
belts' for timber purjMses, protection of stock, &c., I see no better mode 
of procedure, or one likely to give better results, than the system adopted in 
the Majorca' reserve. 

I have found invariably that the finest and best wattle hark an cl the 
richest in tannin is produced when the tree is grown as nearly as possible 
under natural conditions, that is, mixed'withl and sheltered'by eucalypts. 
Such has been my experience, especially at Majorca. I shall always 
remember' also, with feelings of delight, the magnificent spectacle' of the 
wattles there (principally Acacia decurrens) last season, 1904, w^hen they 
were in full bloom on the block of 200 acres. Many of the trees ranged 
from: 20^ to 30 feet in height, and were literally pyramids of living'gold. 
.'Ccrntrasting sharply .with the''dark' green' foliage of the sugar gums with 
which they 'were' intermixed, the ^^golden-tufted wattles'^ afforded to the 
spectator a picture not often to be seen, but never to be forgotten. Then 
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again, in connexion with these plantations, small though thev are, and 
rudimentary as regards forest culture, I have often been gratified to observe 
amid their grateful sliade and shelter, many of our native birds finding a 
('ongeiiial refuge from the ringdaarked solitudes around, from whence they 
liad been clrivcm. Here may be found the nests of the bronze-winged 
pigeon, tlie minah, thrush, magpie, fan-tailed warbler, and others, includ¬ 
ing two- or threes species of cjuail. We always endeavour to protect our 
feathered friends as much as possible at the Majorca plantations, recog¬ 
nising the fact that to them its thickets of gums and wattles are a veritable 
“ Canaan of the exiles and the Ararat of many a shattered ark.” 


FORTIFIED WINE. 

By M. FA. Burney.^ ViiicuUural Expert. 

With the present trade demand for sweet wines, the fortitication of 
wines is one of the most important of cellar operations, as well as the 
most costly to the grower. Fortification means the addition of a sulEciency 
of alcohol to prevent any fermentation, and so retain the sweetness in the 
wine. The Australian wine-drinker is at present an occasional consumer 
of wine rather than a user of wine as a wholesome beverage. If he takes 
wine at all it is between meals, rather than at meals, and, in consequence, 
requires a drink to take the place of spirits rather than a beverage with 
which to quench his thirst. It is one of the most remarkable peculiarities 
of Australian habits that the average man will take his alcoholic drink 
before a meal, and then drink tea during the meal. Should any sugges¬ 
tion be made for him to take a drink after a meal, he will at once 
excuse himself on the grounds that he has just this moment had lunch 
or dinner, as the case may be. It is interesting to compare these habits 
with those of our forefathers at the beginning of the last century, who 
were also large consumers of sweet wines. Tea and coffee were almost 
unknown, and were never used at the principal meals, where beer was the 
recognised beverage. Sweet wines were used almost alw^ays after the prin¬ 
cipal meal of the clay, when their medicinal value can best be brought into 
play. It is questionable whether the Ports consumed by our forefathers 
were as sw«d: as those in common use in Australia, but it is possible 
that they were so originally, before they became of every day use. The 
man wlio is unaccustomed’ to wine usually dislikes a dry wine, as being 
sour and harsh to his palate, and having the same effect as unripe fruit. 
As the palate l)econies more accustomed to the beverage, it also becomes 
more appreciative of delicacy of flavour, with the result that the sweet¬ 
ness at first desired soon becomes almost objectionable. In other words, 
the, occasional wine-drinker usually requires a sweet wine, while the 
habitual user of wine usually likes a dry wine. Trade demand's vary in 
accordance with the public taste, and so long as there is a demand for 
sweet wines, it is the manifest duty of the wine-maker to cater for the 
public taste, rather than endeavour to educate the consumer to use the 
beverage best suited to climatic and hygienic conditions. 

When to Fortify. 

As fortification is for the purpose of retaining the sweetness by pre¬ 
venting the transformation of sugar to alcohol, it is obvious that fortifi¬ 
cation should take place during the first fermentation as soon as only the 
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required amount of sugar has been left untransformecl. What this exact 
amount of sugar may be varies in accordance with the wine desired to be 
produced, varying usually between 2 degrees and 6 degrees Beaiime. 
Thus if the grapes at crushing time have a sugar strength of 16 degrees 
Beaume, fioriification takes place as soon as the saccharometer falls to 
6 degrees if a verv sweet wine is required, or down to 2 degrees if it 
is required moderately sweet. In some cellars it is the practice to fortify 
a portion of the vintage at a very high sugar strength, and then subse¬ 
quently blend afterwards to suit trade demands. It is, as a rule, pre¬ 
ferable to fortify at the time of vintage, so as to retain a greater quantity 
of sugar in the\vine than is desired when the wine is matured, because, 
while it is ahvays easy to reduce the sweetness by blending wnth dry wines, 
it is impossible "to increase the sweetness until blending syrupy wanes are 
manufactured at the follow’ing vintage. 

As the process of fortification has to be carried on under the direct 
supervision of the Excise authorities, every facility is given the grower 
to make all necessary calculations. The rule for finding the number of 
liquid gallons of spirit necessary to raise the given strength of a wane 
to any required strength is as follows:—Multiply the difference between 
the given alcoholic strength and the required strength by the numl 3 er of 
gallons of wine to be fortified and divide the product by tlie difference 
between the required sfrength and the strength of the spirit to be used. 
Example:—^What number of liquid gallons of spirit at 60 o.p. is neces¬ 
sary to raise the strength of loo gallons of wine at 24 per cent, to 32 .per 
cent. ? 

(32—.24) X 100 = 800 

160—32 z= 128 

800 ~~ 128 = 6.25 liquid gallons of spirit required. 

If it w^ere desired to raise the alcoholic strength of 100 gallons of wine at 
24 per cent, to 35 per cent., instead of 32 per cent, with the same spirit 
8,6 liquid gallons would be necessary. As spirit is much lighter than 
wine, in order to facilitate mixing, it is best to put the spirit in the cask 
first and pump the wine on to it, so as to facilitate mixing. It is abso¬ 
lutely necessary that the mixing must be thorough and complete, otherwise 
in large casks particularly, the transformation of the sugar which it is 
desired to retain will continue in the portion of the wine nnniixed with the 
spirit, and the desired sw'eetness .wall be lost. It is more or less a debat¬ 
able point to wdiat strength a wine should be fortified at the time of fer¬ 
mentation. Some cellarmen pretend to obtaiil good results by fortifying 
to 32 per cent, only, but, in my opinion, the risk is not worth taking. Wines 
fortified to only 32 per cent, have been known to turn lactic w^hile over 
34 per cent, the risk of disease is removed. The difference in the cost is 
at first sight a serious consideration. If, for the sake of argument, w^e 
imlue spirit for fortifying at 3s. 6d. per preof gallon, to wdrich must be 
added is. per gallon excise duty, the cost of fortifying 100 gallons of wine 
at 24 per cent, to 32 per cent., as in the above example, w^ould be 46s. pd., 
and if to 35 per cent, would be 63s. 8d. In round numbers in the first 
case it costs 5|d. per gallon, and in the second case 7|d. per gallon,, or an 
addition of 2d. per gallon upon the first cost of the wane. Although this 
difference in cost is considerable, it can be in a great measure obviated. 
If there is a risk in fortifying a' wine at the^ time of fermentation to 32 
l>er cent, only, if the wine can,be clarified, and preferably pasteurized, and 
partially matured, the risk as nfinimized, ' Thus, if a" wine is fortified 
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originally to 35 per cent., the percentage may be reduced to 32 per cent, 
by tilending witli a lighter 'wine when the wines are fairly matured, anti 
sold to be retailed on draught with little or no danger of deterioration. It 
must, of course, t>e understood that, prior to blending both the fortified 
wine and the iinfortilied wine must be absolutely bright, and, as far as 
possible, free from contact with any germs of fermentation. Evidently 
if this method be chosen the sweet wine must be made extra sweet, as the 
unfortified wine must considerably reduce the sweetness. In this connection 
the original sugar strength of the must has to be considered as the amount 
of added alcohol is proportionate to the amount produced naturally in the 
wine by fermentation. For instance, if. the natural strength is only 20 
per cent., and it has to be increased to 35 per cent, at the before-mentioned 
rates, the cost of fortification is raised to, roughly, 9|d. per gallon. So 
from a commercial aspect, it is to the interest of the grower to have a must 
of a sugar strength of at least 36 degrees Beaume, and more if possible, 
if the cost of fortification is to be kept within bounds. The grapes must 
be extremely ripe, and there is no danger of their being over-ripe, as it is 
essential that a sweet wine be of a low strength of total acidity, so as to 
suit the public taste. If, then, from a commercial aspect, a high original 
sugar strength is necessary in the must, it is equally so as far as the quality 
of the resulting sweet wine in concerned. In all cases a thin must pro¬ 
duces but a thin wine, lacking in substance and character, no matter what 
expense is incurred in fortification. In a subsequent article, I intend to 
discuss in detail the Continental and Australian methods of making and 
handling Port. 


THE USE OF MILLET HAY. 

By T\ E. Lee, Travelling Assistant to the Chemist for Agriculture, 

The inclusion of Japanese, White French, and German Millets in the 
Experimental Forage fields in Southern Victoria, and the distribution of 
small parcels of these seeds to individual farmers, calls for some advice 
as to the most economical time to cut the crop for hay, and also a few 
words of warning as to its possible effects on different classes of farm 

StCKd<, 


Time of Harvesting. 

It is generally conceded that for hay purposes the plant should not be 
allowed to ripen, or the seed panicles to fully develop. Shortly after the 
blossoming period is considered the best time to cut the crop. Most of 
the Millets, on account of their succulence, cure slowly, and for this 
reason the sheaves (if cut with a binder) should be small and not over 
tightly bound. The stocks should not be large, and made so as to allow 
free access to the air. It is said that Millet hay cured in a partial shade 
is of better qualitv than when sun-cured. When thoroughly dry, the hay 
may be stored in a barn or stack as usual. Millet is unlike other crops, 
and unless handled for hay purposes at the proper moment, it may become 
unpalatable to stock. It is better to err on the sidi of cutting too early 
rather than too late. 
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Effect on Stock. 

Millet hay at the best should only be considered as “ ronghage,’^ that 
is to say, it should only be fed in conjunction with other more concentrated 
foods, and never singly. It acts rather as a laxative when gn-en, and 
is said to have a strong effect on the kidneyn when cut on tlie ripe side. 
Professor Henry, in his book on Fcctts and Feeding, mentions the outbreak, 
ill 1891-2 among horses of an ailment known as “ Millet Disease.’’ This 
occurred in North Dakota, where 10 per cent, of the animals affected died, 
ic was called “ ]\Iillet Disease ” because 85 to 98 animals out of every 100 
affected had previously been feed on jSIillet hay. Experiments * were 
carried out on a number of horses in order to note the. effects ol' feeding 
iViillet hay. It ivas found that one animal (mare) when fed on Millet 
hay for a.bout three months would become .so lame in the joints of the hind 
kgs that it was almost impossible for her to walk. When the feeding of 
kfillet hay was discontinued the animal would gradually recover, and in 
three or four months be again in a normal condition of health. When 
feeding on lliUet hay was resumed, the animal would aga.in become affected 
in the manner already described. For two }^ars, this animal was made 
to exhibit, at the will of the experimenter, all the symptoms of '^Millet 
disease ” which could be remedied at any time by the substitution of other 
diet. 

In concluding his report on the experiment, the veterinarian s.ays— 
“ Our experiments have thoroughly demonstrated that Millet, when used 
entirely as a coarse food, is injurious to horses— 

I St. In producing an increased a,ction of the kidneys. 

2nd. In causing lameness and swelling of the joints. 

3rd. In producing infusion of blood into the joints. 

4th. In destroying the texture of the bone, rendering it softer and 
less tenacious, so that traction causes the ligaments and 
muscles to be torn loose.” 

As far as the other classes of stock are concerned, no evil effects have 
been noted. For dairy cows, 6 or 8 lbs. a, day may be fed in conjunction 
with other fodders of a more nutritious nature. An experiment, conducted 
at the Michigan Experiment Station, United States of America, in feeding 
iambs on a ration of Millet hay, mixed with corn and roots, versus the 
same amount of corn and roots, mixed with clover, hay, and oat straw, 
showed a result in favour of the latter. The trial lasted fourteen weeks, 
each lamb in the first lot receiving nine-tenths of i lb, of Millet hay daily. 
The gain per lamb was 25.8 lbs. throughout the feeding period, whereas 
the gain per lamb fed on the other ration was 31.7 lbs'., a difference of 
14 per cent, in favour of the more nitrogenous food. 

The results of the American experiments quoted are sufficient to indicate 
to all persons who are concerned in Millet growing that, while there is 
no cause for alarm, there is, at the same time, every need for caution in 
the use Millet hay. Under no-circumstances permit the hay m:a,de 
fibm Millets to form the exclusive diet of any class of farm 'animal. 
Seife the proper moment for cutting, viz., just after the blossoming period, 
''and' allow the hay to cure thoroughly. Do not allow horses to have free 
access' to the Millet ha,y stack. 

Mote during the feeding of farm, animals on Millet hay if there is 
any tendency to exhibit symptoms similar to those above-mentioned, and 
if, so, either immediately discontinue the use of such hay 'altogether, or 
ffeduce the amount'being daily fed. 
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CHEESE AS AN ARTICLE OF DIET.-^FANCY 

CHEESES. 

By /, McMillan^ N,D.D.^ Cheese Instructor. 

It is generally averred that Australians are not a cheese-eating com¬ 
munity. This lack of interest by the general public to the importance of 
cheese as an article of diet could be impressed upon them more than it 
really is. Why such indifference exists is owing, no doaibt, to such a large 
quantity of inferior stuff being on the market. The complaint of cheese 
connoisseurs is tliat they cannot obtain a bit of good Victorian cheese at a 
grocer’s. There is no doubt but that we have some of the choicest possible 
cheese manufactured in the State. The question is where does all that 
good material go to? It may be that the good brands are exported to 
other States. It is rumoured, however, that much of our own manufac¬ 
ture of cheese is sold in Melbourne as New Zealand. If such is the case, 
and I Mieve that it is credible, it is quite evident that a libel is being 
imposed upon our own products, and New Zealand receives credit for what 
she did not produce. I do not mean to say that our sister colony does 
not produce good cheese, but I do say that there is produced in Victoria 
cheese equal to the very best New Zealand, There is no doubt, however, 
that there is a great deal of inferior cheese on the market. This is 
generally due to many persons embarking upon a ,trade that they know 
nothing of. These people, by their ignorance of the work, bring the indus¬ 
try generally into contempt. It is to be expected that these bad makers 
will remain, although experience and education may reduce their num¬ 
ber. It is evident that if we w^ant to win credit for our own products, and 
increase the consumption of cheese, we must do something practicable. 
Mere words will not do. There must be action. 

Thanks to the Department of Agriculture, a great deal has been done 
in this respect. At the cheese stand in the Department’s pavilion at the 
Royal Agricultural Show, I had the opportunity of hearing various ex- 
])ressions of opinion. Regarding ordinary cheddar of Victorian manufac¬ 
ture, compared with the same product of other countries, the general opin¬ 
ion was that our own compared favorably with any. Owing to there being 
a chex^se more than was necessary in a lot that received a first prize, I 
obtained the permission of the society to take one. This was cut up in 
the pavilion. A leading London grocer said that he had never tasted a 
cheese of such fine quality, even in Great Britain, This lot referred to 
was not champion, so that the latter must have been ^really excellent. With¬ 
out a doubt, if the general run of cheese were anything like the lot referred 
to at the show, the consumption of cheddar cheese would be increased con¬ 
siderably. The Department of Agriculture could not satisfy the__wants of 
the public entirely, but I think that the Royal Agricultural Society might. 
Agricultural societies are supposed to be institutions for the education of 
not only the man of the soil, but also the man of the street. There is no 
doubt as to the education derived from many of the exhibits.__ Butter and' 
cheese exhibits are fenced in, which, of course, is necessary to prevent the 
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public devouring the lot. Still there should be means whereby tlie exhi¬ 
bitors or those interested can know how the judges arrived a.t their de¬ 
cisions. To remedy this defect, a motion was carried at ii meeting of the 
society that tlie first, second, and third prize clieesc's in e.iidi class at the 
show become the property of the society, and sold in sniid! jrieces, say 
4 oz. This would have been acceptable to ev('ry exhibitor, as no one would 
grudge one cheese. Exhibitovs generally were d€light<x;l to hear of this 
decision, and came to the show with the full expectation of being able to 
form an idea of how they failed, or succeeded in winning a first arid second 
prize at least. Alas! for such hopes, which were siibsef|iiently felled to 
the ground. The motion previously agreed to was rescinded, as being un¬ 
constitutional for the society to act as vendor. The money ^udiie of a 
prize is not all the exhibitor wants; he wants such a slrow to- be an educa¬ 
tion as well as a source of remuneration. Prizes, however, must l)e 
awarded upon a scientific basis, judging being done by points to educate 
the makers, and samples sold to educate the consumer. 

What is there to hinder a dairying country like tliis having one of the 
best dairy shows in the world ? A combination of butter and cheese makers 
could easdy arrange a splendid exhibit. An exhibit of colonial-made 
products is to be held at tl'ie Mell:>0'urne Exhibition Buildings in January, 
Can a show of colonial manufacturers be complete without ciniry produce? 
No ! I hope that with such an opportunity in the near future "our cheese- 
makers, and butter-makers as well, will do sometliing to remove the pre¬ 
judice that at present exists with respect to our own "cheese. If cheese- 
makers could not get the butter-makers to join them, let them take the matter 
upon themselves to have an exhibit at the forthcoming exhibition. 

It is well known that milk contains the different food nutrients in the 
best possible proportions for sustaining animal life. It has been calculated 
that if an adult w^ere to live on a milk diet alone, eleven pints ]ier diem 
would be required to h)e consumed in order to afford proper nourisiiment. 
Comparing it with such a food as lean beef, it may be said that 1 lb. of 
beef contains about the same quantity of actually nutritious materials as a 
quart of milk. There can be no doubt, however, that while milk is per¬ 
haps not suited to act as^ the sole food of the adult, it is one of the best 
and cheapest articles of diet we possess. It is one of the most convenient, 
useful, and inexpensive sources of albumenoids which we have. 


Value of Butter and Cheese as Food. 


Tbotighyperhaps, tmaWe to live on a milk diet alone, we can at least 
obtain Its principal constituents in concentrated form. Butter and cheese, 
ar far as heating power goes, stand at the head of all foods. Butter* has 
twice as much heating power, weight for weight, as every other food, ex- 
cept pork and cream cheese, while skim milk cheese, so far as flesh-forming 
constituents are concerned^ is the most concentrated of all the common 


T'®" T7 n sometimes it contains but a 

® “I t'iie fat is the most abundant 

constituent. A good cheddar cheese contains about oer cent of 

ntbnnTt " ^ amount, in skiramed-mllk chases 

amounts to as much as 50 pet o^t., while in some of the soft cheeses 
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it may be as low as 11-.12 per cent. The following table will give readers 
an idea as to the ranges of variation in the constituents of cheese:-— 


Niunc of ChecHo. 

Water. 

Casein. 


Svig-ar. 

Ahh. 

Cheddar, a moidlis 


24 as 

31-83 

3-21 

3'SO 

j 5 )) • • * 

31'17 

26-31 

33-68 

4*91 

3-93 

Bkirn iVlilk ... 

45*30 

33-12 

9-07 

0*39 

5-13 

Cream Choe.se 

30-or) 

4.94 

62-99 


1-15 

Btilton 

30'53 

28-85 

35-39 


3-82 

Camembert ... 

SO'IO 

21 '85 

21-13 


3-80 

(.Tervais 

52-94 

11*80 

29*75 

2-58 

2'93 

Grayere 

34*37 

25*87 

28-91 


1 3‘84 

Roquefort 

31'20 

27-03 

33*10 


O'Ol 

Edam 

30-28 

24-00 

30*26 


1 4-90 

(iouda 

21-90 

40-95 

24*81 


6-32 

Limburg 

34*5 

13-00 

41*9 

7-6 

3-6 

Gorgonzola ... 

44-04 

28-00 

20-84 


3*87 

Separated Skim 

50-50 

43-10 

1*20 


5-20 

1 


Roughly speaking, i lb. of good cheddar cheese is said to equal 3 ibs, 
of beef in nutrient value. Many people affirm that cheese is very indiges¬ 
tible. Certainly the new curdy stuff called cheese that is in demand at the 
present time cannot be otherwise. If, however, the cheese be properly 
matured, it is easily assimilated. In fact, many medical men are now 
rewmmending it as a cure for dyspepsia. I have also been informed that 
many dyspeptics have been cured by its use. When indigestion occurs 
through eating cheese, it is generally owing to the article being improperly 
made, or not sufficiently matured. It is quite certain that different 
kinds of cheeses are more easily digested than others. I can at least con¬ 
fidently affirm that what are known as “soft cheeses will agree with the 
weakest digestive organs. It is not my intention to deal with all the 
principal cheeses, but more with the easily made soft cheeses, with the 
object of bringing before our dairymen a most profitable industry. There 
is little doubt but that the making of fancy cheeses is one of the most pro¬ 
fitable branches of dairy farming. It seems, however, that this has not 
been taken up in Australia to any extent. The reasons are various, pro- 
liably from want of knowledge of the system and lack of enterprise. Our 
dairymen make it practicable for foreign countries to supply an article that 
should be made here, and the manufacture of which would prove a very 
lucrative industry. 

With the object of testing the public taste, the Department undertook the 
making of sevei*al of these brands of cheese, to enable the public to sample 
them at the Royal Show. I think it would be quite correct to say that 
90 per cent, of the people who tasted liked the flavour, with the exception 
of one or two kinds with a strong aroma. Generally speaking, the taste 
for some of these cheeses at least is one that is acquired, but once a liking 
is attained it will remain. Some soft cheeses have a characteristic aroma, 
which makes them repugnant to many people. I can assure readers of 
iht Journal that the taste is better than the aroma would indicate. I took 
one of the strongest kinds into a large produce agent’s one day. The 
thought of eating such a strong-smelling article was objectionable to every 
one in'the place. They ' had a'taste after thev were shown it was not 
poison, but they were not altogether infatuated. That cheese was laid 
aside,' and after six weeks’, time, I was again in that place, and seeing the 
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neglected article of diet had n taste, and found it excellent. I asked 
the proprietor to taste; he begged to be excused from entering a premature 
grave. I at last persuaded him, and he was astonished. The result was 
that that previously neglected cheese was devoured by proprietor and em¬ 
ployes in a very short time amidst expressions of delight. What had an 
exceedingly strong smell six weeks previous, was entirely free from any 
disagreeable odour. In addition to these cheeses being a luscious and 
digestible delicacy they are most nourishing. Take the little Pont PEveque 
variety, for instance, one of them being equal to about 2 lbs. of beef in 
nourishment. The Department sold these at the Royal Show for the 
small sum of 6d. Let the economic housekeeper compare prices wdth 
beef, taking into consideration the nutritive value of each, and she will 
certainly decide in favour of cheese. The question has been asked 
whether these cheeses can be obtained in Melbourne. I find that they can, 
but owing to carriage and duties from foreign countries, the prices are much 
too high. The Pont TEveque is sold at is. 6d. in tins, which do not 
contain as much as the Department sold for 6d. At such prices they are 
an expensive luxury, and are only within the means of the very rich,’ thus 
making their sale very limited. If a reasonable price be charged, say, yd. 
or 8d. retail, there is no doubt but that a good trade can be worked ii|). I 
hope that among so many able cheesemakers there will be some that will at 
least test the market for themselves. Small quantities will certainly re¬ 
quite to be made at first, so as not to cause a glut. The outfit, however, 
costs little; in fact, the moulds can be made out of kerosene tins for some 
of the kinds. ^ Even if they make a few and cannot obtain a market for 
them, no loss is incurred, as the dairymen will be able to place upon their 
table a delicacy that would grace the table of kings. 

THE MAKING OF FANCY CHEESES. 

It is little good to make the foregoing r^mmendations without offering 
some suggestions and instructions for making fancy cheese, so I will give 
a description of a few of the simpler made kinds. The work of making 
soft cheeses is light, and suited admirably for women. The principal 
points to notice are: (i) Have tlie milk perfectly sweet at refmeting, fresh 
from the cow. preferably, and rennet added heiom losing tlie animal heat. 
(2) Attention at the different stages. (3) Cleanliness must be observed, 
particularly scalding water should be used freely on the utensils. 


The Outfit. 

. into soft cheesemaking it is desirable to have a build, 

mg with three rooms: (i) making room, temperature about .60 to 65 deg.; 
1?'^ ; (3) cellar that can be kept about 56 deg. 

L'* Liie rooms should te built so that the temperature does not get too 
fcngh or too low. If allowed to get too hot, the cheeses will be dry, and 
if too low, they^do not drain properly, thus causing easy putrefaction and 
bad. iaTOur., Though such iwms are desirable it does not follow that 
good ^cheese cannot be made, in an ordinary cheesemaking dairy. It is 
only'Un ca^ of any one going in for soft cheesemaking in a large way tiiat 
recpmmena such, rwms.,' ■ An .ordinary, cheesemaking and’ ripeiiing” "room 
temperatures'can ,be kept about'the points Steady 




PONT L’EVEQUE CURD TIGHTENED UP TO DRAIN. 



PONT L’EVEQUE MOULDS ON MATS AND BOARDS. 
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A talilo ('oviTed over with zinc ami grooved at intervals so that the 
whey will all run to one coriKu- is a good thing, as it prevents liability of 
r>a(l adours arising from whey liecoming decomposed on the floors. The 
\’esscls which are to contain the milk for renneting are best made of wood, 
as the temperatures are more easily maintained than by the use of tinware, 
though tin utensils can be used. Where wooden tubs are used they must 
1 ki perfectly smooth inside, and well bound together with iron hoops. These 
tul)s .sliould l»e wider at the mouth than at the bottom, as the curd is not 

liable to be broken in the ladling out. Never have them too big; 
tulvs that will hold from lo to 15 gallons are large enough. A ladle with 
sha-rp edges and a, long handle is necessary; an ordinary soup ladle not 
enamelled will suit the purpose. Straw mats made bv sewing rve straw 
together are also required. The straws sliould be of'an even thickness. 
'I'liere are about no straws in a mat, which should be about i foot square. 
In France and other countries where soft cheeses are made, these mats 
can be purchased at a low figure. The making of mats is tedious work, 
■so in place of the proper _ones I have used uncoloured Japanese matting, 
wliich acts very well This matting, when cut into proper sfzes, must have 
the cros.s threads tied together to prevent fraying. Another necessity is 
fmards, say, of kauri, i foot square, and alx>ut | inch to i inch in thick¬ 
ness. Note that mats and boards must be thoroughly scalded before each 
time of using. The afore-mentioned articles are used in the making of 
almost all cihccses. The moulds that are used are of different shapes and 
make in each case, so will be mentioned under the heading of each variety. 

Pont l’Eveque. 

As this is probably the easiest made, and one of the finest flavoured, it 
is worthy of early mention. . It is a variety with a great local reputation, 
and takes its name from a village in the north of France. 
It is sold in large quantities in the fashionable watering places. The 
cheese is either square or oblong, and weighs about 10 ozs. Practically 
.speaking, a gallon of milk will produce about two cheeses. 

The details of manufacture are as follows:—Have the milk at a tem- 
jterature of 88 deg. to 90 deg. F., and to every 10 Ite. of milk add about 
2 to 2| C.CS. of rennet, or enough to produce a firm coagulation in about half 
;m hour. The rennet should l>e mixed with cold water,_and stirred in for 
four or five minutes. This dilution of tlie rennet applies in all cases of 
clK«se-making. When stirring is completed the tub is covered over with a 
wooden lid, or thick cloth. When the correct firmne.ss of curd is acquired it 
is nearly a.s firm as for cheddar cheese, which is known when the curd makes 
a clean break over the finger, inserted under the surface. When this con¬ 
dition is obtained, the curd is cut with a long knife into widths of about 
11 inches, and then cut diagonally; by doing this the ladling-out process 
gives us cubes. Lay a rack with raised edges on the draining-table, and 
on this spread a piece of ordinary cheese cloth previously wrung out in 
scalding water. The curd is then ladled out, the ladle being passed 
through the curd sharply, so as not to break or bruise, and removed with 
equal gentleness into the rack already mentioned, where it immediately be¬ 
gins to part with its whey. As the whey runs off the curd toughens, the 
ends of the cloth are drawn together gently at first, gradually increasing 
the pressure at each consecutive tightening. This tightening goes on for 
three or four hours, until the curd can be handled, and placed m the metal 
mppldsv which are, made in accordance with the size the cheese is intended 
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to be. The moulds used by the Department are 5 inches in length by 
4 inches wide bv i|- inches deep, being simply a strip of tinned steel 
brought into desired shape, and soldered. There are neither bottoms or 
tops in this mould. Previous to filling the moulds are placed upon the 
mats laid on boards about six on each board. The curd should l)e filled 
in with a spoon or large spatula, and should be well pressed into the 
corners of the mould. The surface of the cheese should be as smooth as 
possible. Immediately on filling a tray of moulds a little salt should 
be sprinkled on the top side, about half a teaspoonful to each side. A 
clean mat is then placed o\er the moulds, then a board. Hold the top 
board firmly with the left hand, so as the moulds will not slip, then by 
holding the bottom board with the right hand the tray is turned over, and 
the first used mat and board lifted off, washed, scalded, and allowed to 
dry in the open air. Next morning the cheeses are salted on the side not 
previously done, and again turned over. If turning is done properly 
whilst in the moulds, both sides of the cheese will be free from fractures, 
and both have the marks of the mats upon them. Where a large quan¬ 
tity of cheeses is made, the mats, and boards are numerous, and provision 
should be made for the moulds to stand side by side, in order that space 
may be economized. The cheeses wull have shrunk enough in about two 
or three days to allow the moulds to be taken off. It will be noticed that 
when the moulds are removed that there are holes on the sides llmt were 
not in contact with the mats. These holes are filled up by smaiping the 
sides with a table-knife previously dipped in scalding water, and wetted 
occasionally whilst scraping is contumcd. Scraping should be done from 
the ends inwards so as not to break the corners. The cheeses are then 
taken to the curing-room and placed on the shelves with mats spread on 
them. The mats can be long enough to cover one shelf. Whilst on the shelf 
the cheeses should be turned daily on to clean mats, for the first ton da\s 
at least. Fungi then gradually appear on the outside of the cheese untirit 
is ultimately covered with blue. This grow^th depends upon the tem¬ 
perature adopted, and the humidity of the room. It is essentia] to 
maintain the moist character of the cheese, and to prevent the evaporation, 
wliich, if allow^ed to continue, would cause it to become dry and unpalat¬ 
able. If cheeses happen to get dry, damp wjth -whey, and place above 
each other. Pont I’Eveque cheeses are ripe in three to six weeks, but 
are good at the end of two or three months. 

COULOMMIER. 

This is a soft new milk cheese, made from whole milk only. Take, 
say, thr^ gallons new milk at a temperature of 84 deg, to 86 d%. F., add 
five or six drops of rennet in water to each gallon of milk. Stir well in, and 
leave in_ covered vessel until sufficiently coagulated, which will take about 
six or eight |¥>iirs. During the first two hours the milk should be care- 
tiiily stirred froin time to time, so as to keep down the fat. Care must 
he taken not to stir after coagulation, or result will be a broken curd. As 
soon as curd is a little softer than that for cheddar, it should be ladled 
out into the ^moulds placed on mats. These moulds are in two parts, the 
top part fitting easilv into the bottom half. The diameter of this mould 
should be about 5 inches, the bottom half abdut 2^ inches high, and the 
top part mches in height, making the total height" of mould scinches to 
5f inches. The ladle is similar to that used in the raamifactnre of Pont 
t Eveque. Ladling is done dir^t into the moulds in thin slices (it has not 
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to lie cut the same as in Pont I’Eveque), which must be laid down gently 
inside the iiieuld. Breaking the curd up too much is liable to cause too 
ra,pid draining, therefore a dry cheese. When ladling out the mould 
should bti ladd with one hand, so as to prevent it tumbling over. It is 
belter only to ladle in a little curd up to the top of the bottom half, and 
allow to sedle llvr^ or ten minutes before ladling in the whole amount, as 
tills prevents loss by tire top rveight of curd squeezing it out at the bottom 
of tlie mould. Wiien the moulds are filled up they are left to drain. As 
soon as curd has sunk to level of lower half of mould, remove the upper 
half, and turn' the cheeses on to a clean straw mat and board. The cheese 
should l)C salted by sprinkling a little salt on top before turning. Turn¬ 
ing should be done every six hours, until fhev begin to shrink from side of 
tin, when the moulds should be removed and the cheeses put in a cool 
place if required, or packed up in grease-proof paper, if for immediate 
sale. 

^The Coulommier is made principally in the Brie district of France. 
It is one of the most delicious cheeses, resembling the Camembert in many 
ways. it can lie sold at the end of a week with great advantage, but 
ripcHKal and sold at the end of six or eight weeks it is infinitely more 
delicious, 

Gervais. 

This cheese is a delicate luxury, produced on a very large scale in some 
parts of Framje, whence very large quantities are shipped to London. 
Gervais is a mixture of cream and milk. Every maker has his own idea 
as to what proportions of each are necessary, but one-third cream and two- 
thirds of average milk will produce a mok palatable cheese. Mix them 
thoroughly together, and set at 60 deg. to 65 deg. F. Add about two 
drops relniiet for each quart of the mixture, and stir at intervals until it 
shows signs of coagulation. .Coagulation is not complete for from 12 
to 24 hours, some makers allow 36 hours, when the curd is 
ladled into a huckaback cloth,’ so as to extract the whey. The ends of 
the cloth are drawn together, and a string tied round. The bundle is 
tlien suspended until the curd , is sufficientlv firm to be removed to the 
Gervais press. The curd is then jiressed between two boards, and a fairly 
lieavy weight |)laced upon it. Examination takes place from time to 4 ime 
tintif the curd Is perfect in texture. It should not be gritty, but smooth. 
If it should happen to Iw!? gritty; it should be srjueezed through a cheese¬ 
cloth. When projjerly firm a little salt can be added by mixing it with 
a spoon throughout the mass. The curd is then placed in little moulds 
inches wide Iw if; inches deep, which have been already lined with 
specially-made imglazed paper, in order to envelop each cheese. These 
c'heeses 'are extremely profitable, and can be used at once. Three quarts 
will usually make about one dozen cheeses. 

Bondon. 

Bondon is another cheese native to France. It is produced entirely 
from milk. The process of making is as follows.:—^Take one gallon of 
new milk, add half-pint of buttermilk, set at 60 to 65 deg. F. Add two to 
four drops'of,, rennet per quart, of milk, and stir for a few minutes* Tn 
from-'r8'to'24 hours the,curd should'be fit for.remoi^al 'It is ladled, 
'When firm, to a strainer, cloth, which has been',stretched by the,four corners' 
over'a vessel so'mewhat resembling an- ordinary wash-tub. Here it gra¬ 
dually, loses its whey,' being occasionally and gently moved by scraping 
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with a spoon, when the curd forms a coat which prevents the passage 
of the whey through the cloth. When sufficiently drained, it is removed 
into a clean cloth, and pressed between two boards, under a weight of 
about 14 lbs. The right consistence having been o]:)tained, a little salt is" 
added and mixed well in. If tire curd be gritty, it should be treated the 
same as in the case of gritty Gervai's. The curd is then ydaced in moulds 
2:| inches high and if inches diameter, previously lined witli grease-proof 
paper. One gallon average milk will make six to eight cheeses. 

Philadelphia or Square Cream Cheese. 

This is a cheese, the manufacture of wffii'ch is similar to that of the 
Bondon, but made of moderate!y-rich cream, three drop O'f rennet being 
used to each quart. It is moulded in flat, thin cakes, 3 inches by 4 inches, 
in a flat tin mould, and packed in parchment paper for almost immediate 
consumption. 

Swiss Cream Cheese. 

Take i gallon of fairiy-thick sweet cream, at temperature of 60 deg. 
to 65 deg. F., and add to that five drops of rennet; stir this well in, and 
cciver up and leave for about 12 to 24 hours. By this time, it should 
be like clotted cream. It is then emptied into a draining-cloth, huckaback 
towelling preferably. It is salted by sprinkling half the amount of salt 
on cloth before putting curd, in, and the other half on the' top of the 
curd when put in. Use about 2| 02s. of salt to each gallon of cream. 
The reason for scattering salt on cloth is that it facilitates draining. 
Draining takes about twelve hours. The bundle should be taken down 
occasionallvj and the curd scraped off cloth with a spoon to further assist 
the drainage. The curd should then be fairly dry, and should then be 
put between boards, with 8 to 10 lbs. weight upon it for every gallon 
of cream used. The lower board should be perforated. When firm, the 
curd is put in moulds lined with paper. The moulds can either be round 
or s(]uare, and made to hold about 3 to 4 ozs. 

Double Cream Cheese. 

Thick sweet cream, without rennet, is used. Set at from 58 dc^go to 
60 deg. F- Hang up in a linen cloth, or place over a rack. Change the 
cloth occasionally, to assist drainage, until the cheese is firm enough to 
mould. Moulds are zf inches by i| inches, and hold about } lb. Line 
with grease-proof paper, or with muslin, Usuallv made without salt, 
but a little can be added if desired. One pint thick cream will make 
three |-lb. cheeses. 


Cambridge Cream Cheese. 

To 16 lbs. of new milk, add i pint sweet cream; raise temperature 
to 86 deg. to 88 deg. F, add ij c.c. rennet. Stir well in, and then 
stir gently till coagulation begins; then cover up. When curd is firm, take 
thin slices of curd off top, and put on one side for a while. Scald moulds 
and mats, and place the latter inside lower frame of mould. These 
moulds are made of wood, are oblong, and are in two pieces, similar 
to the Coulommier mould, and should be large enough to hold atiout 
f gallon of curd The curd is ladled into the mould, and, when half full, 
that which was taken off the top is put in. When full, cover top with 
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giease-proof paper, and allow to settle without turning. When dry 
enoiigln take away mould, hold cheese under a water-tap for a minute or 
two. Rub a VT‘r\' little salt all over. Place in ripening-room about 60 

deg. F. 

St. fBEL. 

Ikike a fjiiniitity of milk, and add a quarter its bulk of cream. Raise 
the lc;iriperaturc to 82 deg. F., and add a drachm of rennet to every 




1 . Cream Clieesc ProsH and Back. 2. Cream Glxeesc in doth and in Press. 

Kiieadini? knife. 4. Cream Cheese mould. 


2 gallons. The draining is conducted in much the same manner as in 
the Pont PEveque, but is allowed to become firmer. When dry enough, 
the mass 'is tipped out on to a board, .and kneaded.with a rolling-pin^to 
break up the lump.s. 'When sufficiently free from grit, add a little thick 
cream, in which has been steeped for at least 24 hours mashed-up pieces 
of prime Cheddar. This cream is thoroughly mixed through the mass, and 
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then salt added, about i oz. to every/ 4 lbs. of curd When, the salt is sufli- 
dently incorporated, the curd is placed in moulds, lined with miisiin. 
This IS a most delicious cheese, having the flavour of Chedd'ar, and tlie 
richness of cream cheese. A little colouring matter can be added to thi 
milk if desired; i drachm to every 10 gallons will be sufficient. Tliis 
cheese can be consumed almost immediately, or it can be kept for two to 
three months. 

Camembert. 

An article on soft-cheesemaking would hardly be^ complete unless 
mention was given to this brand. The moulds are all in one piece, but 
with perforations at intervals on the sides, and are about 5 inches in 
diameter, and 5I inches in height, with open ends. The process of 
manufacture is as follows:—Take, say, 25 lbs. of morning milk, and a 
similar quantity in the evening, at a temperature of 80 deg. F. Add 
alx>ut I c.c. to 11 c.c. of rennet, or enough to make the curd firm enough 
in four to five hours. The moulds are placed close together on mats, and 
they are half-filled with the morning’s curd, and then filled to the 
brim with the evening’s curd. Before adding the latter, the surface of 
the morning's curd must be broken, otherwise the cheese will not join 
together properly. On the following day, the curd having become par- 
tially firm by drainage, each mould is inverted on to fresh mats. This 
IS a spmewhat delicate operation, and skill is only acquired by practice. 
Turning continues about twice a day, until the cheeses are firm enough 
for the moulds to be removed. They are then salted alternately on each 
side, a little salt }3eing rubbed in. They are then placed on mats on small 
boards placed on shelves in the making-room. Here they are turned 
regularly, until the white mould commences to grow, when they should lie 
taken to the drying-room. In this apartment they remain until the blue 
mould commences to grow, when they should be removed to a cellar. There 
should be good ventilation and a slightly humid atmosphere in this apart¬ 
ment, otherwise the cheeses may be spoiled. With the continual growth 
oil mould, ripening i's pursued; insoluble curd becomes soluble, the flavour 
is acquired, and the cheese becomes fit for market. 

During fine weather laoth rooms should be well ventilated, cross- 
drauglFs being arranged in the diydng-room; but during wet weather 
draughts are excluded, and the room kept as dry as possible, A verv 
damp atmosphere is injurious, as with excessive humidity the white mouh! 
changes to black, the latter being liable to produce bad flavours. Although 
Camemkmt is not so simply made as some varieties, I have found it desir¬ 
able to mention it, as it is such a profitable article, and one of the most 
favoured kinds, but it is one that requires a good deal of experience to 
make. 

Dutch or Cottage Cheese, 

^ A toothsome and nutritious article of food is made from sour skiramed- 
milk, or buttermilk, by allowing the casein to coagulate bv the action of 
lactic acid already forffied, and then expelling the water' bv the aid of 
heat. The sour milk is heated to a temperature of 130 degs. to 135 degs. 
The whey is drained off the curd through a straining-cloth, and the curd 
is then kneaded by the hand; salt is added, and the product is improved 
hvjhe addition of a small amount,of cream or butter,' and a little nutmeg 
or caraway, , It is usually sold and eaten in a fresh state, but,'it may 1)0 
,/subjected 'to ^ certain ,curing' processes, which m'ate.rial'ly changes its 
/Character.' ' ' , . . , 
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There are many other kinds of fancy cheeses, but as I have not had 
practical experience of the making, I cannot give instructions. Some 
people may say that I have not mentioned Stilton, this, however, is not 
termed a soft cheese, and as time will not permit me to give a full descrip¬ 
tion of this fine cheese, I will deal with it at some future date. Besides 
this, there are ^many kinds of hard-pressed cheeses, other than Cheddar, 
■worthy of public notice. 

Before concluding, let me again impress upon intending soft-cheese- 
makers the following:— 

(1) Be cleanly, using boiling water freely. 

(2) Use only pure sweet milk, free from taints. 

(3) Do not set at too high temperatures, as such are liable to 

cause dry cheeses, as also does excess of rennet. 

(4) Do not treat curd roughly. 

(5) Do not allow making-room to become too low or too high in 

temperature. 

(6) Do not allow the cheeses, whilst draining in the moulds, to 

stand in a draught, otherwise drainage may be checked, 

causing fermentation. 

(7) Always attend to the curd when ready for moulding. 

(8) Keep curing-rooms at a proper temperature and suitable 

degree of humidity. 


ARTIFICIAL FERTILIZERS, THEIR FUNCTIONS AND 

USE, 


By F» E. Lee, Trcmelling Assistant ia the Chemist [or Agriculture. 


IL-^COMMEBCIAL PBETILIZEES. 

So universal during the last few years has the use of artificial fertilizers 
become that there remains only a small percentage of farmers who are 
unacquainted with the benefits to be derived from the use of these sub¬ 
stances. The comprehensive series of experiments conducted by this De¬ 
partment in almost every district in the State, and on nearly every class 
of farm crops, in the orchard and in the market garden, has done much 
to popularize the use of these artificial aids to fertility. The duty of 
the Department, however, by no means ends with the mere demonstration 
that certain crops respond to the action of certaiil classes of fertilizers. 
That there is a difference in the action of two fertilizers belonging to the 
same group is well known, and it is just what is this difference of action 
that is the weak spot in the purchase of these substances by many 
farmers. ■ , ■ • 

The research work of the Agricultural Chemist in the laboratory and 
field has shown that the plant foods are more soluble when^ In some forms 
that in others, and, consequently, some forms of fertilizers are more 
valuable for certain purposes than others. 

11075.' " 2 b 
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One of the provisions of the Amended Fertilisers Act, passed at the 
latter end of 1904, requires that the certificate which accompanies each 
parcel of manure shall indicate, not only wliat plant foods are present, 
but in what form those plant foods occur. The raw materials from which 
niaiiures and fertilisers are made contain the plant foods in different 
forms; for example, nitrogen is contained in tlie nitrate form in nitrate 
of soda .and nitrate of potash, in the ammoniacal form in sulphate of 
ammonia, and in the OTganic form in dried blood, bonedust, bones, and 
digester refuse (hashmagandy), and manures of a similar class. 

It is well known that plants use the bulk of their nitrogen in the nitrate 
form, hence the more rapid action of those fertilizers which contain the 
nitrogen as nitrates. The ammoniacal nitrogen in sulphate of ammonia 
has first to be transformed by soil agencies into a nitrate before becoming 
available. This accounts for its somewhat slower action. The nitrogen 
in organic forms, such as dried blood, bonedust, &c.,, farm manure, refuse 
of crops, &c., has first of all to undergo the process of decomposition, 
during which the nitrogen is transformed in compounds of ammonia, and 
eventually intO' nitrates. 

It is not difficult to understand that the fewer transformations there 
are necessary the more rapidly a plant will avail itself of the food. 


Manures on the Victorian Market during 1905. 

There are in Victoria nearly 50 manufacturers and vendors of arti¬ 
ficial fertilizers. Some of these manufacture several classes of fertilizers, 
and put them on the market singly, or in combination, under various trade 
names. Others simply represent foreign firms, and import the manu¬ 
factured article. As the purpose of this article is not to draw comparisons 
I'letween the fertilizer vended by one firm with that of another, it is suffi¬ 
cient to say that each purchaser should satisfy himself before bii\'ing that 
the money value of the article corresponds to the price asked for it. 

A list of all fertilizers sold, on the Victorian market was published 
in the Journal for July, 1905, and it is from this list that the following 
analyses and money values are taken. 


Mainly Nitrogenous, 

Under this heading come nitrate of soda and sulphate of ammonia. 
The former, the source of which is the far off region of Chili, contains 
an average of 15.5 per cent, of nitrogen, and is sold for ;zCi2 per ton. 
The latter, which is a by-product in the purification of coal gas, and 
contains from 20,to 21 per cent, of nitrogen, sells from ;^i5 to los. 
per ton. A sulphate of ammonia having a lower percentage of nitrogen 
than'20 per cent, should sell at a correspondingly lower price. Both 
these forms, of nitrogen'are expensive, but it should be remembered that 
their effect is rapid,, and much smaller amounts per acre are necessary 
than in the case of the less soluble organic forms. 

Mainly Phosphoric,—Readily Soluble. 

'' This group includes all superphosphates, both ordinary and concen¬ 
trated, superphosphate and bonedust mixed, and nitro-superphosphates. 
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In all these fertjlmirs some of the phosphoric acid is in a ^Svater-soluble 
form, aithougli it should be pointed out that in the case of a mixed super- 
phosphate and bonedust the proportion of “water-soluble” to the more 
slowly available forms is much less than in ordinary superphosphates. 
There are nearly 30 different brands of superphosphate, the quality rang¬ 
ing from 13.68 per-cent, to 23.24 per cent, total phosphoric acid. The 
factor which determines the quality of a superphosphate is its content of 
^^water-soluble’* phosphoric acid, hence the necessity of knowing what 
proportion of the total phosphoric acid present can be dissolved in soil 
moisture. A scrutiny of the list referred to will show that there is a wide 
divergr‘nc(\ 

fl: was [lointcd out in the introductory article of this series that the 
chief advantage of a su])erphosphate containing a high percentage of 
water-soluiVIe ” phosjdioric acid wms the facility with which it could 
he thormigdily incorporahid with the soil. Plants, however, are not 
absolutely deiiendent for their food supply on those ingredients which 
are sokibie in wah'r, but are capable, by means of the slightly acid juices 
rontainc'd in tlieir roots and root hairs, of making use of the less soluble 
forms. Ft is difficult, if not impossible, to say just how long the^ phos¬ 
phoric acid sn])p]icd to the soil by a superphosphate remains in the 
watcr-so!uhl(‘” form. Having iDecome distributed, it unites with lime, 
as well as iron and alumina in the soil, and reverts to the citrate-soluble 
form, in which it remains for a time until attacked and made use of by 
the acid secretions in the roots of growing crops. Soils abundantly sup¬ 
plied with lime would cause a reversion from the “water-soluble” to 
the cilratc-sohible form quicker than where such is not the case. There 
is little or no danger of phos])hatic manures being washed out of the 
ground by heavy rains. The question is frequently asked by farmers 
whether the Ixmdit of the .superphosphates lasts over from one crop to 
anotlKnc There is a certain effect observable on the second crop, which is 
spoken of as its “residual ” effect, but it must not be expected that a 
highly^-solulilc fertilizer like superphosphate will give more than a minor 
in »a K€x:ond yr»ar. 

Nitro-sui)er{)hos[)hates are fertilizers much in favour among farmers 
in some IcKa'dities, and the use of them is -frequently justiffed by the re- 
<piiremerit$ of die soil hnt where phosphatic fertilizers only are required, 
the nltro*sii|ierphoHphates must be considered as the dearest form in which 
to purchase? pliosphoric acid. The small amount of nitrogen present, 
atxmt i|?' p<‘r cent, on the average, means the expenditure of 14s* 3 ^"- 1 ^*’ 
ton on unnecessary material. Where, on the other hand, the soil requires 
a’^ little nitrogen, the nitro-superphosphate renders good service. 


Phosphoric Acid predominating, but containing Nitrogen also.— 
Phosphoric Acid, difficultly Soluble. 

Included in this group are bonedust bonemeal,^ bones, and digester 
refuse, nitro-guano, orchard, onion, grass, leguminous, horticultural, 
special potato and other mixed manures. The mixed manures for the 
orchard, grass, 'horticultural, contain phosphoric acid in a wate 
soluble 'form, in proportionately large amounts; but the bonedusts, 
bonemeals, ciigester refuse, &c., only contain phosphoric acid , in an in¬ 
soluble form. Before using this class of manures caution is requi^, 
especially whm it ds^jntend’ed to use them on quick-growing crops. The 

9. n ^ 
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a^’erage percentage of nitrogen in the bonedusts on the market is between 
3 and 4 cent., and the average total amount of phosphoric acid between 
20 and 25 per cent. 

For such manures as lx>nedusts and bonemeals, however, the Act re¬ 
quires that the mechanical condition,” or percentage of fine and coarse 
material, shall also be stated. The average mechanical condition of Vic¬ 
torian bonedusts is, approximately, fine material, 30 per cent.; coarse, 
70 per cent. This can only be considered moderately good from, the point 
of view of the availability of the plant foods. The more nearly the fine 
and coarse material each approach 50 per cent., the quicker the manure 
will take effect on the crops to which it is applied. 


Mainly Phosphoric.—Moderately Soluble. 

Another well-known phosphatic fertilizer, viz., Thomas’ jfiiosphate, 
comes within the above classification. Thomas’ phosphate is a by-product 
obtained from a certain process (Thomas-Gilchrist) of steel-making. All 
users of this fertilizer are familiar wdth its heavy weight, under a small 
bulk. The quality of this article on the Victorian market has deteriorated 
during the last few years. The range of four samples at present being 
15.60 per cent, to 19.06 per cent., with an average of 16.85 per cent, 
total phosphoric acid. The phosphoric acid is present chiefly in the 
citrate-soluble form, with a small percentage of insoluble. 

On some soils, both in the north and south, Thomas’ pliosphate has 
shown results very fairly comparable with those produced by the more 
readily available superphosphate. Land that is of a clayey or “heavy 
nature, or which, through lack of natural or artificial drainage, is “cold 
and “sour,” responds to a dressing of Thomas’ phosphate. There is 
little doubt this is due to the relatively large proportion of free lime pre¬ 
sent, which exercises a beneficial action on clay soils, and neutralizes the 
acid conditions of poorly-drained land. 


Mainly Phosphoric.—Difficultly Soluble. 

There is yet another classification of fertilizers and manures containing 
phosphoric acid, viz., those in which the bulk of this ingredient is in an 
insoluble state such, for example, as Tricalcic phosphate, calcium phos¬ 
phate, and guano. These materials have a total content of phosphoric 
acid, ranging from 8 to 30 per cent., of wdiich 60 to 80 per cent, is in 

the insoluble form. They are little used by farmers, and, with the 

exception of the guano, which contains a trace of nitrogen, need hardly 
be considered. 

Mainly Potassic. 

Under this heading are included potash sulphate, potash chloride 
(muriate), kainit, and nitrate of potash. The first three named are all 
imported from Germany, from whence is derived the world’s supply of 
potash. , 

Potash sulphate contains from 48 to 51 per cent, of potash; potash 

chloride from 52 to 56 per cent.; kainit from 12 to 14 per cent.; and 

nitrate of potash 46 per cent., in addition to 13.4 per cent, of nitrogen. 
Kainit is, therefore, the poorest from the view of a supplier of potaSh, 
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and it has the added disadvantage of containing common salt and mag¬ 
nesia, substances which it may not be advisable to introduce into some 
soils. 

Nitrate of potash is infrequently used in Victoria, principally on ac¬ 
count of its high price.^ Mixed with a phosphatic fertilizer it forms a 
complete manurial dressing, eminently suited for fruit trees, roots, and 
other crops requiring potash in abundance. 

Before leaving the potassic group, it is not out of place to say a few 
words in favour of wood ashes as a medium of potash supply. Ashes 
contain the mineral portion of the wood from whch it has been obtained, 
consisting of lime, phosphoric acid, and potash. The phosphoric acid 
and potash in wood ashes are in a very soluble state, and are readily as¬ 
similated by most plants. The ash of Australian timbers varies con¬ 
siderably in its content of phosphoric acid and potash. Generally speaking, 
the hardwoods are richer than the more open-grained varieties. The ash 
of the Australian grass-tree ’ ’ contains appreciable amounts of the two 
ingredients named. Grape vines also produce an ash containing relatively 
high amounts of phosphoric acid and potash. Ashes should be applied 
to the soil in an unleached condition, that is to say, they should not be 
exposed to rain, or the most soluble and valuable ingredients contained 
may be washed out. 


Hints on Mixing Artificial Fertilizers. 

Besides a general understanding of the functions of manures, and a 
knowledge of their differences in action, there is still a necessity for some 
information as to their handling before sowing. 

Nitrate of soda should never be sown at the sarnie time as the seed 
is sown. On account of its immediate solubility, and the fact that it 
already is in a form in which plants use it, the nitrogen is liable to quickly 
leach out of the ground, and be removed in drainage waters. Under these 
circumstances, nitrate of soda has come to be generally used as a spring 
top-dressing, at which time there is an abundant root growth, and the 
nitrogen is made use of rapidly by the growing crop. 

Sulphate of ammonia should never be mixed with lime or any manure 
containing lime, such as Thomas’ phosphate or wood ashes* Lime drives 
off the ammonia, and the quality of the fertilizer is thereby lowered by 
ignorant handling. 

Superphosphates should not have lime in any form added to them for 
any purpose, nor should superphosphates and Thomas’ phosphate be 
mixed, on account of the lime present in the latter. Bonedust and super¬ 
phosphate may be mixed without danger. Gypsum may be added to most 
fertilizers without in any way lessening their action, in fact, the addition 
of gypsum may add materially to the productive power of many fer¬ 
tilizers. 

Slowly soluble manures are best sown spme time previous to the crop. 
Lime should always be sown in the early winter, and be harrowed in rather 
than ploughed in, ■ 

Never sow either seed or phosphatic fertilizers within at least a month 
of '"Sowing lime. 
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A highly serviceable and practical manner of illustrating which fer¬ 
tilizers should not be mixed' together is set out in the accompanying illus¬ 
tration, prepared by Dr. Geekeiis, of Alzey, Germany:— 


SUraRPIIOSPIlATB 



Artificial Fertilizers in comparison witli Farmyard. 

Manure. 

It not infrequently happens that a farmer is desirous of restoring the 
deficiencies of plant food in his soil, either wholly or in part, by means- 
of a dressing of farm manure. At the same time, he wishes to know 
what dressing he should give to supply, approximately, the same amount 
of the necessary ingredients as could be restored by a combined fertilizer. 
Farmyard manure, being an article of extremely variable quality, catt 
only, in a comparison of this kind, be calculated on its average content 
of the fertilizing ingredients—nitrogen, phosphoric acid, and potash. 

If we assume that i ton of average farm manure contains nitrogen,. 
8 lbs.; phosphoric acid, 6 lbs.; and potash, 6 lbs.; and a cwt.. 
dressing of a combined manure, made up of such familiar substances as 
2 cwt. of bonedust; and | cwt. of kainit, contains, approximately 

lbs. 

2 cwt. (average) bonedust ... ... M^j^^ogen ^ 7.8 

I phosphoric acid 50.4 
I cwt. (average) kainit ... ... potash 6.-5 

we may roughly calculate that 1 ton of farmyard manure supplies 

an equivalent amount of nitrogen and potash to the fertilizer mixture^,, 
but over 8 tons would be required to supply the same amount of phos¬ 
phoric acid as in the combined artificial mixture. 

As phosphoric acid is the chief plant food deficient in most Victorian 
soils,At is not difficult to understand that farm manure is an unsuitable 
snbsritute for a mineral phosphate. 

Summary. 

This description of the artificial fertilizers on the Victorian market 
aims only at the elucidation of the main facts in connexion with these sub¬ 
stances, and is in no way intended to recommend the article sold by any 
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particular firm, nor, on the other hand, does it attempt to decry the value 
of any fertili^ier now being vended. 

The only advice that can 'be given to the purchasers of fertilizers is— 
Sec tiiat the article you buy is accompanied by a certificate setting out 
the ingredients contained, and the form in which they are present.^' With 
a graicral understanding of the function of each ingredient, and its 
.action in the soil under certain conditions, there should accrue much better 
results from fertilizers than is frequently the case at present. I would 
also urge that each purchaser of more than one class of fertilizer should 
familiarize himself with the general appearance, colour, &c., of all samples 
-on the market. In the purchase of bonedusts, the smell should not be 
‘relied upon to indicate the quality. The day has gone by when bone- 
dusts are bought on the offensiveness of their smell alone. 

Information relative to,the use and value of manures may be obtained' 
at any time on application to this Department. 

HOW TO VALUE ARTIFICIAL MANURES. 

History of tlie Legislation. 

The .necessity for legislation to regulate the sale of artificial manures 
.and to prevent refuse materials from masquerading under high-sounding 
titles, without a proper explanation of the sources from which they are 
■derived, is no new matter in Victoria. As far back as 1897, the Victorian 
Parliament passed an Act, known as the '^Artificial Manures Act,^’ the 
-object of which was to compel all manufacturers and vendors of manures 
to state, by means of a printed guarantee, what percentages of nitrogen, 
phosphoric acid, and potash, were present; and also in what form they 
■occurred. To enable this to be done, the Act provided that a certificate 
should accompany every parcel of manure over the amount of | cwt. 
T’he certificate was intended to be, so to speak, the receipt of the purchase 
of so much plant food in various forms; Penalties were provided for tinder 
ihe Act for the prosecution of vendors who,, knowingly or unknowingly, 
•sold manures not up to the standard (after being allowed a liberal margin) 
■quoted liy the certificate. If a purchaser were dissatisfied with the 
article purchased by him, he was entitled, within a certain time, to take 
tliree equal samples; hand one -seated'- sample to the vendor (or his agent), 
retain one, and forward the third sample to the Agricultural Chemist or to 
any qualified analytical chemist, accompanied by the necessary fee. If 
the analysis of the manure showed iit to contaiin less plant foods (after de- 
ducting the fixed margin) than stated on the certificate, the person pur* 
•chasing such manure was entitled to sue on a breach of warranty. 

Previous to some four or five years ago, the use of artificial fertilizers 
was by no means so universal as it is to-day, and the majority of farmers 
•either neglected to procure the necessary certificates (perhaps being unaware 
'of the advantages of doing so), or else were unacquainted with the methods 
i*sed to: estimate the " real value’' of the article therefrom. It is ^ not 
difficult to understand that, owing to the apathy of many purchasers of 
manures,, few pro,Secutions were undertaken, under the Act. As the use of 
T.ertilizers became more general, thie increased demand created'the necessity 
for,,more protection .’to, the purchaser, which culminated ,in the repea.l of 
the I'8'97 ,Act .'and the p,a$sing of the present Artificial Manures, Act, in 
November, 1904. 
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Under the new Act, as under the old one, stringent provision is made 
for the delivery to the purchaser of a certificate, setting forth the name 
and business place of the vendor, the trade mark, quantity sold, and the 
percentages of nitrogen, phosphoric acid, and potash ; and also the forma 
in which they respectively occur. Whether the fertiliser is paid for at 
the time of sale on not, the certificate must be delivered at the time of sale, 
or before delivery of the whole or any part. The penalty of noncompliance 
with this clause of the Act is a fine not exceeding £$ (on conviction) for 
the first offence, and not exceeding £20 for any subsequent offence. 

Any purchaser wishing to take proceedings shall submit a sample of 
the manure purchased within fourteen days after the delivery of the whole 
or part, and shall give written notice to the vendor, or his agent, of his 
intention to have .such manure analyzed by an official analyst, and shall 
invite the vendor or agent, at any time within fourteen days, to be present 
at the taking of the sample. If the vendor or agent, within ten days, fails 
to be present, the purchaser may take the sample himself, and, not later 
than one month, may forward one part, in a sealed glass-jar, to the vendor 
or agent, retain a similar portion himself, and forward a similar amount 
to an official analyst. The notice may be sent by registered letter to the 
vendor, or to the usual place of business of the agent. A^ severe penalty 
is provided to meet any attempts at fraudulent tampering with any sample. 
Samples sent to an official analyst living more than 2 miles from the 
residence of a person requiring the analysis should be sent by post as a 
registered parcel. 

Clause 16 of the Manures Act provides that a “margin’^ shall be 
allowed to the manufacturer of J per cent, of the whole amount of nitrogen 
present, i per cent, of phosphoric acid, an-d J per cent, of potash, in 
manures containing less than 10 per cent, of nkrogen or potash, and less 
than 15 per cent, of phosphoric acid. In nitrogenous manures containing 
more than 10 per cent, of nitrogen, a margin of 5 per cent, of the whole 
amount is allowed; in phosphatic manures represented to contain more than 
15 per cent, of phosphbrc acid a margin of 7 per cent, of the total amount 
is allowed; and in potassic manures certified to contain more than 15 per 
cent of potash, a margin of 10 per cent, of the whole is allowed. All 
manures imported into Yictork must comply with the analyses required* 
for locally-manufactured manures. 

The Agricultural Chemist,^ or his deputy, or any police officer, is 
empowered at any time to require the purchaser of any manure to state the 
name of the firm from which the article has been purchased, the price, and 
may require the purchaser to produce for inspection the certificate referring 
to such manure. Penalties are provided for any non-compliance, or for 
any obstruction in the execution of such duty. Any vendor or agent may 
be proceeded against for a breach of warranty if the analysis of the 
roanurej sold by him is proved not to be up to the standard (after allowing 
the “marginstated by the certificate. Any purchaser of manure ba?^ 
the right to take action for civil damages in the event of the manure being 
proved not to be within the required standard. 

Prosecutions, may be instituted,, under the Act, by the Agricultural 
Chemist, his deputy, a police officer, or any person aggrieved. The cost 
of prosecution shall be borne by the party losing the suit. The burden of 
proof that a certificate was given to the purchaser at the time of sale shall 
lie on the defendant. 
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The Calculation of Unit Values, 


In order to establish standards for the estimation of the values of all 
manures on the Victorian market, the Manures Act of 1904 provided that 
every manufacturer, vendor of, and dealer in manures shall once a year, 
not later than the i6th of January, forward to the Agricultural Chemist 
samples of all manures he will sell during the ensuing twelve months, 
and wliich are not likely to vary in quality, together with the selling price. 
These samples are classified and analyzed, and the average quality of all 
manures belonging to the same class estimated. The average selling price 
is divided by the average percentage of the particular plant food present, 
.and the quotient forms the unit value, or value of i per cent, in a ton of 
manure of such ingredient for the ensuing twelve months. Under the 
Amended Manures Act, passed during the present session of Parliament, 
the time for sending in samples by manufacturers is altered to the months 
<jt October and November. All samples sent in by manufacturers are 
accompanied by a statutory declaration that the sample fairly represents 
the quality and the price for the ensuing year. 

The Act further provides that the list of all manures on the Victorian 
market, together with their analyses, selling price, and “ real value ” (as, 
calculated from the unit values) shall be published in the Government 
Gazette. Under the Amended Act, the analyses of all samples taken in 
the country by the Cherhist, or his deputy, or other officials, are also pub¬ 
lished in the Government Gazette, as a guarantee that the manures vended 
actually do agree with the samples s,ent to the Chemist by the manufacturers 
or vendors. 


The Unit Values for 1905. 

1 per cent, of Nitrogen in the form of (Nitrate of Soda 


s. d. 


I Nitrate of Potash ) 
Sulphate of Ammonia 
Blood Manure 
Fine Bonedixst 
Coarse ,, 


is worth 15 

,, 14 

,, 11 

» 11 

„ . 9 


In the mixed manures, such as Phosphate mixture, Bones and Digester 
Refuse ; Blood Bone and Hashmagandy ,* Dried Blood and Organic Matter; 
Bone and Wood Ashes; Superphosphate and Gypsum; Bonediist and 
Gypsum ; Potato Manure ; Bone, &c., Manure—1 per cent, of Nitrogen is 
valued at 9 s. 6d. 

If an invoice certificate does not state whether the Nitrogen in the Manure 
is in the form of Nitrate, or Sulphate, or Blood, or Bones, it should be assumed 
to have the value of Bone Nitrogen. 

In the complete manures, such as Orchard and Onion, Grass and Horti¬ 
cultural Manures, where the Nitrogen is contained in the Nitrate form, the 
value of 1 per cent, is 15 s. 6d, 

s. d. 

1 per cent, of Water Soluble Phosphoric Acid .. .. is worth 5 S 

f Thomas Phosphates 
Nitro Superphosphates 
Ordinary Superphosphates ’ 

Guanos 


I per cent, of Citrate Soluble 
Phosphoric Acid 


4 8 
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r Thomas Phosphates 

1 per cent, of Insoluble Phos- J Nitxo Superphosphates 
phoric Acid .. [ Guanos 

1 per cent, of Insoluble Phosphoric Acid in Ordinary Super¬ 
phosphates 
In a Boned list— 

1 per cent, of Phosphoric Acid in Fine Bone 
1 „ „ Coarse Bone 

1 per cent* of Potash 


s. cL 
is worth 3 0* 


1 0 ^ 

4 B 
3 0 


Real Value” and “Agricultural Value.” 

The term real value must not be confused with the “ agricultural 
value’’ of a manure. The former represents the value of the manure^, 
according to the average price charged by all vendors, for the various, 
ingredients of plant food. The “agricultural value” of a manure is a 
matter subject to so many influences, such as the weather, crop upon which, 
used, time of using, and, above all, the quality of the soil to which the 
manure is, applied, that no fixed value can be placed on any ingredient as. 
a factor in the production of crops. 


Calculation of Commercial Value from Certificate. 

In order to ascertain the value of any fertilizing material containing; 
one or more ingredients of plant food, it is indispensable to have the 
certificate showing the percentages of nitrogen, phosphoric acid, and 
potash guaranteed to be present, and also indicating the form in which 
the ingredients occur. For example, a certificate which merely stated that 
there was present in a mixture:—nitrogen, 3 per cent.; phosphoric acid,. 
15 per cent.; potash, 12 per cent, would be of little service to the pur¬ 
chaser, because he would not know if the nitrogen was worth 15s. 6d. or 
9s. 6d. for each per cent. Similarly, the phosphoric acid might be worth 
5s. 3d. or 3s. The potash is worth 5s. 6d. for i per cent, in any form,, 
but all forms are not equally soluble, nor are they all equally suited to the’ 
needs of quick or slow-growing crops. 

Reference to the list of unit values will show that the form in whicl> 
nitrogen occurs is more or less valuable, according as it is nitrate,, 
ammonia, or organic nitrogen. Attention may be drawn to the fact that 
the nitrogen in fine bonediist is worth is. 6d. per cent, more than the- 
same nitrogen in coarse bonedust. Why is this so? The nitrogen m 
one is the same as in the other. The difference, therefore, lies, in the more 
rapid availability of the nitrogen in the fine bonedust. Coarse lumps are 
not only difficult to distribute through a drill, but remain in the soil a 
considerable time before they part with their nitrogen. 

As has been explained, it is the water-soluble phosphoric acid which 
gives value to the superphosphates. The les,s soluble forms of citrate- 
and insoluble are calculated to be worth a little less money, on account 
of their slower availability. 

To determine the value of any manure, all that is necessary to do is. 
to multiply the percentage of each ingredient, stated on the certificate 
to be present, by the unit value assigned to such ingredient, the result being 
the value of that substance in a ton of manure. For example, the manner 
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of arriving at the value of a superphosphate from the following imaginary 
•'Certificate would be — 


Piiosphoric Acid—Water soluble ... 
Phosphoric Acid—Citrate soluble 
Phosphoric Acid—Insoluble 


Per cent. s. 

d. 


s. 

d. 

17.5 =- 17.5 @ 5 

3 

4 

II 

9 

1.7 = 1-7 @ 4 

8 

^ 0 

7 

10 

0.8 — 0.8 @ I 

0 

0 

0 

9 


Total 20.0 Total real value, o 4 

If this manure could be purchased for or about ^£5 per ton, it would 
cjffer very fair value to the purchaser. If, on the other hand, a farmer 
w-ere simply to judge of the worth of a manure from the total amount of 
phosphoric acid stated by the certificate to be pres.ent, it is possible he 
might deceive himself as to its real value. For example, let us assume 
that two superphosphates are offered, the total amount of phosphoric acid 
in both being 21 per cent. It is possible that they may differ in real value 
as follows:— 

No. I. 

Per cent. d. ;£ s. d. 

Phosphoric Acid—Water soluble ... 19,2 = 19.2 @5 3 = 5 o g 

Pho.sphoric Acid—Citrate soluble 0.7== o.7@4 8 = 0 3 3 

Phosphoric Acid—Insoluble ... i.i== i.i@i o==o i i 


Total 21.0 Total real value ^5 5 i 


No. 2. 

Per cent. s. d. 5. d> 

Phosphoric Acid—Water soluble ... 14.6 == 14.6 @ 5 3 = 3 16 7 

Phosphoric Acid—Citrate soluble 3.8 = 3.8 @ 4 8 == o 17 8 

Phosphoric Acid—Insoluble ... 2.6 2.6 @ i 0 — 0 2 7 


Total 21.0 Total real value ;^4 16 10 

The difference between the real values of the two manure? is 8s. 3d. 
Now, if both these manures were on the market at 5s. per ton. No. i 
would be excellent value, and No. 2 not so good. The difference of 
Zs. 3d. per ton would pay the raiilway freight per ton to many^ country 
towns. If we take notice of the value of the water soluble portion only 
in both the manures quoted above, it will be seen that there is a difference 
in favour of No. i to the extent of £1 4s. 2d. per ton. This is an enot- 
mous difference, and yet, to the uninitiated, both of these manures appear 
to be of equal value, "because their total content of phosphoric acid is the 
Tgme. 

In the estimation of the value of a bonedust, particular attention should 
te directed to the “mechanical condition, i,e., the percentages of fine and 
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coarse material present. For example, the value of a bonedust is arrived 
at as follows: — 


Nitrogen, 3.25 per cent.; total phosphoric acid, 23.60 per cent.; 
mechanical condition, fine, 35 per cent., coarse, 65 pjer cent. 


35 X 3-25 



100 

65 

X 3-25 


100 

35 

X 22,60 


100 

6s 

X 22.60 


100 


II/- 


9/6 


4/8 

3/- 


12/1 


19/11 


Value of Nitrogen, 

£i 12 o 


36/9 


43/9 


Value of Phosphoric Acid,. 
^406 


Total value of the bonedust ^5 12 6 per ton. 

It will be observed that the value of the coarse material for both nitrogen 
and phosphoric acid, in a manure having the above certificate, outbalances 
the value of the fine material. Such a manure could only be considered a 
sjow-acting one. 


Summary of tlie Artificial Manures Acts 1904-5. 

The chief provisions of direct interest to the farmer with regard to the 
laws relating to artificial manures at present in force in Victoria are as 
follow :"7~ 

1. The Acts do not apply to the sale of manure when the quantity sold 
is less than | cwt. 

2. Upon- the sale of any manure the vendor shall give the purchaser 
an invoice certificate or warranty stating (a) the name and place of business 
of the vendor, (&) the distinguishing mark or brand of the manure, (c) the 
quantity sold, (d) the percentage which it? contains of each of the following 
ingredients—^nitrogen, phosphoric acid, and potash, and the forms in 
which they respectively occur. 

3. Every person who sells or offers or exposes for sale any manure 
shall securely affix conspicuously to each parcel thereof a plainly printed 
label bearing similar information. Every such label shall be deemed a 
representation or warranty by' the vendor of the truth of the matters 
certified thereby. 

4. Any purchaser of manure may, on- payment of a fee of is., be 
entitled to have a sample of manure analyzed by the Chemist of the 
Department of Agriculture, or any Official Analyst under the Act. As 
already explained, there is a fixed “margin allowed to the manufacturer 
of all manures, within which the quality of the article sold must be kept. 
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5. In case tiie purchaser intends to take proceedings against the vendor 
or his agentj written notice must be sent within fourteen days after the 
delivery of the manure, and the method of proceeding is specified by the 
Act to enable both the purchaser and the vendor obtaining parts of the 
same sample of manure for their respective analysis. The written notice 
to the vendor may be sent by registered letter through the post-office. 

6. If the vendor or Ms agent does not within ten days after the receipt 
of the notice accept the offer of the purchaser to divide a sufficient sample 
of the manure for the purposes of analysis, the purchaser may send his 
sample to an Official Analyst at any time within one month of his originally 
sending notice to the vendor. 

7. Any person fraudulently tampering with a parcel of manure so as 
to interfere with a fair sample being taken is liable to a penalty of 
for the first offence, and £^20 for any subsequent offence. 

8. For the purpose of ascertaining whether the provisions of the Act 
are being complied with, the Chemist of the Department of Agriculture 
or his deputy may at any reasonable time have access to the stock of 
manure on the premises of the manufacturer, importer, or dealer, and 
may take samples either before or after they have been sold. 

9. In order to obtain information with regard to the quality and prices 
of the manure offered for sale, it is provided that every manufacturer and 
importer shall during the months of October and November forward to the 
Department of Agriculture samples of the various manures which he 
proposes to offer during the ensuing season, and the prices at which such 
manures will be sold by himself or his agents. From the results of these 
analyses as compared with the prices asked per ton, the unit values for 
the ensuing season are calculated. The unit value is the average cost of 
I per cent, of any given ingredient per ton of manure. The average 
unit values obtained from the samples sent in during the months of October 
and November constitute the basis for calculating the values of all manures 
for the ensuing twelve months. 

10. On thb completion of the analysis a list is published in the 
Government Gazette giving the composition of the samples and the prices 
asked for the same, and showing also their valuation according to the 
average unit values as calculated from the analysis. 

11. Supplementary lists of all samples forwarded for analysis under 
the provisions of these Acts, and of all samples of manures taken for the 
purposes of analysis, are also published from time to time in the Govern¬ 
ment Gazette, 

12. Lists as published in the Government Gazette may be republished 
for public and general information in any newspaper circulating in any 
part of Victoria without rendering the proprietor or publisher liable to 
any action or proceeding in any court whatsoever. 


HEALTH FACTORS IN HORSE MANAGEMENT. 

By S, S. Cameron, 

Although, by constant association with them, most horsemen acquire 
an instinctive comprehension of the normal and healthy features of their 
charges, it may be well to set down in definite terms what are the signs 
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and habits of health an horses before dealing with the conditioais which 
may induce an abnormal change, or with the methods and practices in 
inanagement which make for the prevention of such a change. 

Signs and Habits of Healtli in Horses. 

Attitude. — Stands with feet flat on ground, limbs placed evenly side 
by side, with equal bearing and weight on each. The horse occasionally 
stands at ease by resting the hind limbs alternately—the joints are partly 
flexed, the fetlock is knuckled, the heel raised, and the toe rests lightly on 
the ground. The fore limbs are never so rested in health. 

Reds at night and during the day, when undisturbed, bv lying down 
with the knees and hocks flexed, and the body inclining slightly to one 
side. 

Rises by raising the forequarters first, then gathers the hind limbs under 
the body, and springs to the upright position. 

GVizf.—Even and rythmical movement of limbs, and even distribution 
of weight. 

Appetite. When Stabled. —Eager desire for food—as distinguished 
from greediness or laconic picking—^at regular feeding times. Desire for 
variant foods such as carrots, green stuff, grass, and the like. Refusal 
of mouldy or coarse food, also bones, lime, sand, earth, and rubbisli. 
Slow rhythmic grinding of the bolus of food. 

In Paddock. —Almost continuously grazing and moving, except when 
attention arrested, or when engaged in play, or seeking shade from sun, or 
shelter from wind or rain. Healthy working horses usually roll when 
just turned out; whinnying at familiar sounds, or when alarmed, is 
indulged in at intervals. 

Coat. —Sleek, flat, glossy, and even (no harness marks) when groomed; 
greasy to the touch when not. 

Skin, —Supple and loose to handle; clean and free from scurf when 
groomed; scurfy when ungroomed. Pigmented (black) in most horses. 
Equable warmth and sensibility to touch all over. 

E’ARS.i—‘Mobile, alert, and evenly pricked. 

Eyes.— Eyeball bright and glistening, without excess of moisture or 
tears; sensitive to touch or approach of finger. 

Pufil transparent, in shape oval or oblong, with rounded ends; sensi¬ 
tive to light contracting in a bright light and dilating in darkness. 

White of Eye (sclerotic coat) clear, even white; not bloodshot or tinged 
with yellow or other colour. 

Ha^iv of the Eye and conjunictiva (lining of eyelids), carnation red, and' 
moist. 

Eyelids mobile and sensitive. 

Lips.— IMobile, dry, smooth, velvety, and sensitive to the touch. 

Nostrils. —Dry, except for an occasional drop of moisture below the 
tear duct, 

Momn.—Lining dull pink colour, moist, and free from clamminess. 
Teeth. —Incisors free from chipping or signs of wear, except on nipping 
surface; molars, even grinding surfaces, free from jaggedness at edges 
and from decay. bars level with teeth, soft and springy, 

but not tense, painful, or swollen, except during teething, Tongm .—- 
Mobile,' moist, and free ■ from furriness. 

Visible Mucus Membranes (linings of nostrils, eyelids, and vulva).— 
Carnation red in colour, and moist. 
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Hoofs. — -Shafe approaching the circular on the ground surface; the 
hind hoofs are somewhat more oval. The natural angle at which the front 
of the hoof meets the ground at the toe is about 50 deg. in the fore feet, 
and 55 hind feet, the latter being more upright and having 

usually higher heels. Wall. —The surface of the wall should be even, 
smooth, and polished, free from cracks, rings, or unevenness of growth. 
Heels broad and open. Bars strong and thick, to afford bearing surface 
for heel of shoe. Frog broad, full, and springy, free from moisture and 
foetid smell; should show signs of wear by contact with ground. Sole dry 
and flakey; free from moisture; absence of softness and powdering texture. 
The hoof horn should be tough and yielding, not rigid, brittle or '' shelly.” 
The off and near hoofs should be uniform in size and shape. 

Anus. —Full and prominent in, young horses; clean and free from scurf 
and scales, 

DEFiECATiON.-—Moderate frequency of bowel movements—the average 
being 10 or 12 times in 24 hours—unaccompanied by ' fetid flatus and 
without unpleasant smell. 

Fjsces (dung). Quantity. —From 25 to 35- lbs. during the 24 hours, 
a greater bulk being passed during the night than the day time. Appear¬ 
ance. —Moderately dry and balled, with moderately firm coherence of 
particles, but without gluey consistence or coating; free from whole grain 
or only partially disintegrated food particles; colour corresponding with 
character of feed. (Balled fsecesi of normal cohesion float in water.) 

Urination. —^Desire to ^^staie” on returning to the stable or on being 
bedded down. 

Urine. — Quantity varies according to diet and activities, being less in 
horses at work; average about nine pints per day, yjassed at three or four 
stalings. Appearance. —Yellowish-red or straw colour, and turbid, with¬ 
out excess of sediment, blood tinge, sliminess, or foetid odour. The urine 
of mares in season has an oily consistency. 

Temperature. — Internal., 100 deg. *F. to loi deg. F. External., 
moderate and even warmth of body surface; warmth of ears, extremities 
(pasterns and cannons), and hoofs uniform. 

Pulse. —From 35 to 45 beats per minute. 

Breathing. —From 12 to 15 respirations oer minute. Even rhythmical 
rise and fall of ribs and flank; absence of tifting cough or other noise, 
and of double flank heave on sharp exercise. 

Causation of Disease. 

There are a variety of matters which have a more or less important 
bearing on successful horse management; matters which, taken singly, 
may perhaps be considered of little moment, but wdrich, taken together, 
make all the difference between success and failure. The care, exfjerimce, 
time, and money spent in breeding and rearing horses are practically 
wasted if the stock is not maintained sound and healthy. If unsound or 
diseased, horses are unprofitable financially and useless economically. 

Methods and practices which have for their object the maintenance of 
health and soundness hinge so largely on a knowledge of the causation of 
disease that it will be well to touch lightly on that aspect of the question 
first, for the old medical axiom, “Remove the cause^and the effect shall 
'Oease,^' is as true of disease prevention as it is of disease treatment. It 
is not intended to deal with the actual causes of disease, such as germs, 
poisons, injuries, accidents, and the like, but rather with those conditions 
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which may !.)e said to constitute predisposing causes of disease,^ those 
factors which render animals exposed to them more susceptible to the 
attack of actual disease causes, or which Have a tendency to undermine 
t!ie natural vigour and disease-resisting robustness of the constitution. 
Leaving aside, as being t)eyond the control of the horse-breeder, such pre* 
disposing causes of disease as climate and locality, the subject of over¬ 
stocking may be first dealt with. 

Over-stocking. 

Apart from the ill effects of continuous grazing in the way of soil 
exhaustion, and apart also from the actual fouling of the herbage by 
excess of animal discharges, and the worms and parasites which they 
contain, over-stocking has the further disadvantage that the good grasses 
are continuously eaten off as they shoot into growth, and are thus prevented 
from seeding. In this way the extirpation of much wholesome and 
nutritious herlage is hastened. At the same time, useless, and perhaps 
.actually harmful and noxious plants which are not eaten by stock until the 
pastures are bare of the more valuable grasses, are permitted to flourish 
and seed, until eventually the unnutritious plants predominate owing to 
the good grasses having been eaten out. A familiar illustration of this is 
the gradual usurpation of a pasture by Yorkshire fog grass. Wherever 
this grass is sown with sweeter grasses, the latter are eaten down continually, 
while the fog is neglected by stock owing to its harshness, and, being a 
strong grower, it soon takes possession of the pasture. Even in times of 
plenty the folly of overstocking is not less acute, for then the less valuable 
and noxious plants are left still more severely alone by stock, and they 
then propagate and spread their baneful presence over the whole pasture, 
occupying ground that would otherwise accommodate herbage of a more 
nutritious character. 

Food and Water. 

The food and water, supplies are important factors in tlie maintaining 
of the health of stock. On the one hand, excess of food, either in quan¬ 
tity or quality, may predispose an animal to indigestion, colic, congestion 
of the liver and like derangements of the digestive functions, and on the 
other hand, lack of food or starvation, hj inducing debility, -will lay the 
system open to the successful attack of germs and other direct causes of 
disease. Unsuitability of food is equally likely to pave the way for 
disease. ^ Feeding on musty hay, for example, for a lengthened period, 
will, if it does not actually cause the disease, at all events precipitate 
an attack of asthma or broken wind. New hay and partially fermented 
chopped foods are notorious as auxiliary causes of colic and other bowel 
disturbances. 

While it may be admitted that horses do not require that their food 
should be varied to the extent requisite in man or other omnivorous animals, 
all experience pints to the advisability of an occasional change of food. 
A diet which is suitable in the depth of winter is not calculated to be 
health-maantaining during the excessive heat of summer, yet the wheaten 
or oaten hay or chaff ration is, seldom altered; and, if supplemented, it 
is by the addition of oats or bran, by which the monotony is not varied. 
The want of varietyrarely relieved by the, giving of oarrots or other 
alterative food, and’ it is very exceptional for barley, maize, beans,' peas, 
or linseed foods to be used. ' At certain seasons green,, stuff may "be, 
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given, but, consisting as it usually does of young oats, it is no change, 
such as .an occasional feed of green vetches, peas, beans, or prairie grass 
would be. 

What has been said regarding food in excess or deficiency may apply 
also to water, although animals will rarely take an excess of water ff 
they are allowed continual access to it. On many extensive grazing areas 
throughout Australia, and particularly during drought periods, fhe only 
available supply of water is that contained in natural water-holes or 
artificial tanks. Such stagnant water is always, highly charged with 

vegetable growth, and often with the urine and excrement of animals 

which have unrestricted access to it. In hot weather it is likely to become 

putrid and filthy, and it forms an ideal developing medium for legions 

of worms and other parasites. Contaminated water, by virtue of the organic 
matters and microbes it contains, is often an exciting cause of disease. 
Indeed, there are grounds for believing that the influence of contaminated 
^vater in the propagation of various epizootic diseases, has not been given 
sufficient weight. 

Environment. 

The environment of animals has also an important bearing on their 
freedom from disease. Unwholesome surroundings may, according to 
their character and intensity, either excite disease or predispose the animal 
to an attack. Vitiated atmosphere as a result of deficient ventilation and 
air flushing is often a contributory cause of pneumonia, influenza, and 
other debilitating diseases in stabled horses. So noticeable is the effect 
of insanitary surroundings on the occurrence and spread of certain dseases 
that it has become^ customary to group them together under the term 
filth diseases.’^ By this is meant not so much that filth in itself will 
cause these diseases, as that their causative germs will find in the unclean 
surroundings—deposits of dung, manure, and rubbish, stagnant drainage, 
and the like—ideal conditions for maintaining germ life. As instances of 
such filth diseases in horses, lockjaw and influenza may be mentioned. 
Want of cleanly surroundings, especially of working horses, encourages 
skin diseases such as mange, eczema, mallenders, cracked heels, mud 
fever, and grease. Want of shelter from cold and rain, or want of cloth- 
ing, by preventing the conservation of bodily heat, and want of shade from 
t'xcessive sun heat by retarding radiation of bodily heat, all influence the 
natural vigour of thk animal prejudicially, and so predispose to disease. 

Heredity. 

The influence of heredity is well known to be potent for good or bad, 
according as the parents are sound and healthy, or unsound and diseased. 
With the majoi'ity of diseases that are classed as hereditary, such as 
roaring, broken wind, spavin,, curb, navicular disease, ringbone, cataract, 
&c., 'it is the tendency to develop the particular disease which is inherited, 
and not the disease itself. 

In-breeding, which is, closely allied to heredity, tends to accentuate 
characteristics, and may occasionally be practised with advantage, but 
intimate knowledge with its laws is necessary to prevent deterioration of 
constitution. Nearness of blood relatianship (called consanguinity) empha¬ 
sizes the tendency to development of hereditary defects, so, that where 
clisease exists in a family, close breeding should be rigidly avoided. The 
bringing together of strains whicli each possess, unsuitable characteristics 
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or a tendency to contract the same disease is very unwise for the same 
reason, viz., the likelihood of such characteristics! or tendencies being 
accentuated in the progeny. 

Cross-breeding will at first favour increase of vigour, but much 
harm may ensue through want of knowledge of the effects of prepotency 
in sire or dam or through injudicious mating. 


Prevention of Disease. 

Just as the conditions that have up to the present been refe.rred to 
tend to the acquirement of disease, so there are certain Factors which make 
for heaithfulness and soundness, and which, if taken advantage of 
systematically, will largely contribute to success in live stock husbandry. 
Of these the questions of breeding, feeding, watering, management, and 
cleanliness are worth considering in detail, and will be dealt with in the 
order named. 

Breeding. 

Care in the selection and mating of breeding stock is necessary for the 
prevention of those diseases which are generally regarded as hereditary. 
Horses affected with any of the following diseases or iinsoundness should 
not be used for breeding purposes:—Nasal disease, rheumatism, ricketts, 
roaring, whistling, broken wind, grease, navicular disease, ringbone, 
spavin, bogspavin, thoroughpin, curb, and cataract. It would be well, 
too, if breeding from stock possessing radical defects of conformation was 
avoided—such as, particularly, those with calf-knees, tot legs, round 
gummy joints, flat feet with weak corny’’ heels, narrow contracted 
heels and muiey feet, sickle hocks, knuckled fetlocks, and long weak 
pasterns, those “ tied in ” below the knee and hock, ^anci those which 
“brush” or “speedy cut.” 

Hereditary Unsoundness. 

The supineness of Australian horse-breeders generally, and particularly 
those who have the management of stock shows and stallion parades, in 
regard to the question of transmissible unsoundness in breeding stock is 
remarkable. It has been apparently begotten of that carelessness in the 
selection of sires and dams which was engendered in the days when horse 
flesh was a drug in the market. But in these present clays, when ordinary 
sizeable three or four year old draught colts commonly fetch £,^<0 to £$0^ 
and harness horses are proportionately valuable, it is surely little short 
of a scandal that prizes are commonly awarded at agricultural shows, 
which are supposed to exist for the improvement of agricultural stock, to 
sound and unsound breeding stock indiscriminately. 

Feeding. 

The most essential attribute of food in so far as it: may be a factor in 
the maintenance of health, is that it should be sound. Musty hay inducing 
broken wind^ in horses, is a familiar instance of the ill effects of unsound 
or decompwing food. Next to soundness of the fcx)d comes the necessity 
for regularity in feeding, and that the food should be in due proportion 
both as regards quantity and quality. 3y the observance of regular hours 
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for feeding animals, and regular and not too prolonged intervals between 
feeding, a rhythmical action of the digestive organs is brought about, 
which induces more perfect digestion and makes for disease-resisting 
strength. 

As a general rule for all herbivorous animals, the advice to feed little 
and often is good, in that it is in accord with the method of feeding in a 
state of nature. When such a practice is adopted with stabled animals, 
there is less likelihood of any food being left over, and consequently the 
tendency to stomach and bowel troubles resulting from the ingestion at 
next feeding time of soured or fermented food is minimised. Soiled food 
■should always be removed after feeding, and should never be mixed with 
fresh feed. Complete mastication of the. food is necessary to perfect 
digestion, and in the case of animals with the habit of bolting’’ their 
food it is advantageous to let it be coarser than usual, so that chewing and 
grinding may be assured. 


Watering. 

Very diverse views are held as to the proper time at which horses 
should be allowed to drink—whether before or after feeding. The most 
natural plan is to always have water accessible to the animal. If this is 
done, as much water will be taken as is required, and no more, and it 
will be taken when required and at no other time. The opinion that water 
should be given only in limited quantities—limited, too, according to the 
judgment of man—^is an error. Horses in health seldom or never take 
more than they require. It is conceivable that after long enforced 
abstinence, as after profuse perspiration, tliey require—and take—^more 
than is good for them to take at one drinking; a quantity indeed which 
will, by its volume of coldness, produce stomach or intestinal spasm (colic). 
In such circumstances it is advisable to interrupt the drinking for a time, 
or to take the “chill” off the water by warming it slightly, or by adding 
a little warm water to it. 

It is well that water should be withheld for some time prior to the 
imposing of violent exercise or work. Racehorses, for example, should not 
be allowed -water in a considerable quantity during the three or four hours 
pieceding a race. Perhaps the only other time when it is inadvisable to 
allow a long drink, if it is desired by the animal, is immediately after 
feeding, when the fluid, in passing rapidly through the stomach towards 
its natural receptacle (the cmcum or blind gut or water gut) is likely to 
carry with it into the small intestines some of the stomach contents which 
are still crude and harsh, and not in a sufficiently digested state to pass 
on, and which, therefore, may irritate the mucus lining of the bowels to an 
extent sufficient to set up colic, or even inflammation of the bowels 
(enteritis). For similar reasons, if water is, not kept continuously within 
reach, in which case, as previously stated, as much as will do harm wnil 
never be taken, the watering should always be done before feeding. 

The necessity that drinking water for animals should be pure and whole¬ 
some is obvious. On farms where the water sup]oly consists only of water- 
holes, which become foul and fetid from pollution by animal discharges, 
water-troughs supplied by windmill should be provided. The objection is 
sometimes raised that where water-holes and swampy patches are numerous, 
it is of no use providing drinking-troughs as horses will not make use of 
them; but it will be found on trial that horses will always go naturally 
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to clean water. In point of fact the}’ may be frequently observed to 
refuse or drink but sparingly of contaminated water. They may be .seeii^to 
go to a foul and slimy water-hole, stir the water by wading, tlien smell it, 
and drink a little or wade out without drinkiiag at all. That their thirst 
is not assuaged is evidenced by the fact that they may be seen to return 
and repeat the performance time and again. 


]\Ianagement. 

So far as the prevention of disease is concerned, good management 
includes the continuous provislion for housed animals of comfortable 
quarters and bedding, an adequate supply and interchange of fresh whole¬ 
some air without the occurrence of draughts, suitable clothing, efficient 
grooming and cleansing, and regular exercise, or work in moderation. 
For animals in the paddock, in addition to an adequate supply of food 
and water, shelter or protection by rugs from wind, rain and insects, and 
shade from the sun, are of the highest advantage. It will be found by 
careful observations over a longer or shorter period of time, that the 
measure of health or freedom from disease of any stud of animals is in 
ratio due to the amount of care exercised in regard to these items of manage- 
ment- 

There are certain times at which extra care in the management of 
stock is necessary and profitable. Foals should be kept growing during 
their first winter. It is the worst possible policy to let them get low in 
condition either from shortness of food or lack of protection from the 
weather. An ideal winter paddock for youngj stock should contain a straw- 
stack, whereby both shelter and a picking of dry food is afforded. A 
check received during the first year is seldom made up for, and it will 
go hard with under-conditioned youngsters if anything in the nature of 
contagious disease gets amongst them. Weaning time is also a critical 
period. Foals should be gradually accustomed to take a little good harrl 
feed for some time before they are removed from their dams, otherwise 
the sudden loss of milk will l3e severely felt. 


Cleanliness. 

Although perhaps, strictly speaking, this should have been included 
along with management, cleanl'iness is so much a thing apart in importance 
from^ all other factors in the prevention of disease, that the strong em- 
phasie of ^parate consideration is incumbent. Cleanliness means, simply 
and essentially, the absence of germs and the lack of means for them 
multiplicafion and development. Diseases caused by germs make little 
headway where cleanliness in all things prevails. Nothing more need be 
said on the subject of clepKness if the fact is impressed that cleanlines.s 
in all things connected with horses—in their surroun.ding.s, their feeding 
and watering, their housing and paddocking, when working and when at 
rest-—is above and beyond all things the most important factor in the 
preservation of health and the vigorous resistance of disease, and that it 
'■iS;ihe,essential" feature in the subjugation of the spread of infectious and 
contagious diseases and of the germs which cause them. 
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SOME POINTS IN PACKING FRUIT FOR EXPORT 

By /. G, Turner, Inspector Vegetation Diseases Act, and Inspector of 
Exported Products. 

The bulk of the fruit shipped to the United Kingdom and other distant 
ports is sent by experienced shippers, who are already acquainted with 
most of the details necessary to insure or deserve success in marketing 
their products. But it often happens that fruit arrives at the side of the 
receiving vessel in a damaged condition, or in such a state as to preclude 
any chance of its being shipped. The grower cannot always follow his 
produce from the orchard to the boat. Even if he could do so, success 
would be long im coming in many instances, because ot various errors in 
picking, packing, cartage, &c,, each of which must be corrected by bitter 
experfence, unless advice be sought in the first place. It is mostly for the 
beginner, anxious to avoid such errors, that these notes are intended. 

Picking. 

Pip fruits, such as apples and pears, are fit for export when the pips 
have changed from their original light tint to a brown colour, but this is 
not always sufficient. In the red varieties of apple, such as the Jonathan, 

it is also necessary that a fair amount of colour should be developed. 

This will best be found by experience, as no amount of description can 
hit the exact stage of fitness. Care should be taken that the fruit is not 
undersized. Leave the smaller fruits on the tree for home requirements. 
Gather the fruit in the early part of the day before it becomes warmed by 

the heat of the sun. After picking keep it in the shade. If this is not 

done condensation may set up after packing. To get about rapidly among 
the branches, without smashing your way into them, use a ladder similar 
to that used in some American orchards—a light-pointed affair something 
like an elongated letter A. Do not drag fruit from the branch. Cut or 
break each fruit off at the spur. By pulling, the fruit is often damaged, 
the stalk torn out, and an opening made for the germs of decay to enter. 
See that from first to last the fruit is handled with the greatest care. 
Fresh fruit bruises readilyj and bruised fruit is absolutely useless for 
export. 

Cooling off. 

The importance of cooling fruit and keeping it cool is not appreciated 
as it should be. Fruit will not have much chance of getting aboard if it 
is picked warm, wrapped warm, and rushed off to the seaside, where a 
cool breeze will lower its temperature and start the condensation of 
moisture. Keep it a few days in the shade of your fruit-shed or store¬ 
room. This will give it a chance to get down to the proper temperature, 
will dry off any moisture, toughen the skin, and add to its chances of 
successful carriage. S'ee that the railway truck is not one of those open 
affairs, covered merely with a sheet of black tarpaulin. The “ louvre 
or “ T type of truck is specially designed for the carriage of produce. 
There is another type known as the old HU' truck, which is better than 
the open truck. Open trucks should never be used for fruit carriage. 
Fruit becomes quite hot and steamy under the tarpaulin, moisture follows, 
and the wrappers get soaked. The result is that the ship’s engineer 
refu^s to take them, and the consignment is returned for local sale. 
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Grading. 

A sloping table is best, so that the fruit will travel tOAvards you as 
you work, and a lot of tii^ie will be saved. The case should be on the 
slope too. This will insure each row of fruit keeping in place, and makes 
tar neater packing. Uniformity of size and quality right through every 
case should be aimed at—no topping-up and no filling in the corners 
with small fruits. These practices only dc^ceive the packer liiinseif. 
Grades of apples are mostly dependent on the demand and the variety 
of the fruit. The English market prefers a good, clean, medium-sized 
fruit. Abnormally large fruit is not desirable. Some successful shippers 
pack two sizes, of fruit, others three. Such apples as Ai!so])ns Spitzenberg, 
Rome Beauty, and Cleopatra may be put up in three sizes, viz. 

3 inches, of inches, and 2I inches. The smaller apples, such as Jonathan-, 
Pomme de Niege, and King of Pippins may go as low as 2]: inches. 
As for pears, none should be sent under 2| inches., except such smaller 
varieties as L’Inconnue or Winter Nelis. Diseased or unsound fruit may 
not be exported, as it is contrary to the law. Therefore, throw out all 
fruit showing traces of disease, damage, decay, or deformity. 


Cases. 

The cases used for the export of apples are those locally known as 
the Tasmanian dump cases. These measure 20 x 15 x io| inches 
{outside), and have no inside partition. The timber should be well 
seasoned and free from colour, odour, and moisture. There is an agitation 
now on for the alteration of the above measurements in favour of a case 
measuring 18 x 14 x inches (inside), which will insure uniformity of 
contents. For pears, the most successful method yet adopted has been 
that of packing the fruit in trays, one layer in each tray. Three trays 
are then cleated together to make up a single package measuring the same 
as the case for apples. For grapes, a single case mea.suring as above, 
partitioned (to prevent crushing) and padded with cork-dust, is used. 
Cases for all fruits should not be air-tight, but should be made so as to 
allow the air to circulate freely through the interstices, and to permit 
the escape of the moisture of evaporation. 


Packing. 

Wrap each fruit in tissue-paper cut to cover each apple or pear 
thoroughly. A ream of this paper cut to 10 x 10 inches will do alxiut 22 
cases- Tilt^ one end of the case slightly up while packing. Each case 
should be lined with clean white paper, not printed newspaper; place a 
little padding (paper shavings or “ wood-wool ”) at bottom, and proceed 
to pack by laying the fruit in rows lengthways firmly, but not so tightly 
as to bruise. Some experts pack without using any padding. This means, 
of course,^ more fruit per case, and, perhaps, a shade better price. The 
less padding the teter from a buyer^s point' of view. Keep every layer 
and row uniform in size through the case. When the case' is filled the 
fruit .should.'.project slightly above the,top of the case. Put a, folded 
chaffrbag, 1^'or,' .better'S'ti'llj a padded board, on top, of the ^ fruit, then 
it gently. If you use a chaff-bag, or bran-bag, put a wide lid 
or board'Over' it to hold the fruit down while dumping.', This will cause 
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the fruit to settle. Cover with paper-shavings or wood-wool, fold the 
ends of ^ the paper lining down over the padding, and nail up with about 
four nails each end of lid. Pears in trays must be packed sufficiently 
tight to preclude any possibility of their rolling about, and it must be 
also observed that the stalk of each pear does not injure its neighbour. 
Grapes are somewhat difficult to pack, as the cork-dust has to be well 
sifted down in between the indiividual grapes.^ Experience will teach 
exactly how to do this. Pears and grapes are not such reliable carriers 
as apples, but some excellent results have been gained. It is generally 
conceded that better methods will have to be discovered before a large 
trade in export can be done with these fruits. 


Branding. 

Use a stencil, so that the brands will be uniform. Do not paint the 
brands on with a brush, or paste labels on your cases. These methods 
are crude and unsightly. The neatest brand is that which is machine- 
rolled on the case-end by the maker. Brand your private or trade brand 
with the name and size of the fruit at one end, and the consignee’s mark 
at the other, thus— 


CLEG. 2Hn. 

J. SIVIJTH, 

POMONA 

ORCHARD, 

SMITHVILLE, 

VICTORIA, 

AUSTRALIA. 


J. L & Go., 

LONDON. 


When shipping pears it is highly* important that the word PEARS should 
be stencilled on the top lid. This will minimise the risk of the cases being 
stowed on board with the apples. This simple precaution tvill save much 
time, labour, and possible loss of good fruit. 

When to Export, 

The first fruit-carrying steamer usually leaves about the end of 
February, and is followed by the regular mail-boats every week, with 
extra steamers every few days at irregular intervals up to the beginndng 
of May. After then it is not good business to send your fruit, for the 
soft fruits of France and other places begin to come in on the London 
markets, and apples could not find any but the poorest of sales against 
them. 

“Varieties. 

The following varieties are those which some years of shipping 
experience have proved to be the best carriers and to have obtained the 
best prices:—Jonathan, Munroe’s P avourite, Cleopatra, Rome Beauty, 
London Pippin, AEsopus Spit2jenberg, Rymer, and Newtown Pippin. 
Others, which have carried well and brought fair prices are—Cox’s Orange 
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Pippin, Scarlet Nonpareil, Bismarck, Stone Pippin, Ben Davis, Alfriston, 
Buncombe, Dumelow^s Seedling, King of Pippins, Prince of Pippins^ 
Annie Elizabeth, Kibston Pippin, Sturmer, Winter Strawberry, and 
Adams’ Pearmain. The last-named variety is mostly sent tO' South Africa 
and other short-distance ports. There are, of course, many other kinds 
suitable for export, but those given are most likely to give payable returns. 
Pears mostly sent are—Vicar of Winkjfield, Winter Nelis, L’lnconniie, 
Josephine de Malines, Broom Park, Eyewood, and Uvedale’s St. Germain. 
Other varieties which have carried well are:—Bon Cure, Beurre Bose, 
Beurre d’Anjou, Autumn Bergamot, Beurre Clairgeau, Glou Morceaii, 
Magnifique, and Keiffer’s Hybrid. A shipment of Williams’ Bon Chretien 
was sent in 1899, and sold at 39s. 6d. per case, but this pear is risky and 
requires speciial care. Pears also require a lower temperature in the 
ship’s chamber than apples. Grapes have not been sent in any quantity 
of late years, and are not likely to be until some better system is devised 
by which they may be landed in such condition as will command higher 
prices than have formerly ruled. The varieties mostly sent are—Dora- 
diila, Raisin des Dames, Waltham Cross, vand Red Prinoe. Two other 
grapes, sent mostly from Spain and South Australia, are the Almeria and 
the White Daria. These grapes are said, by reports received from I.ondon, 
to be excellent carriers, and, judging by the appearance, are identical. 
“White Daria” is the name given in South Australia. 

Other Points. 

It is necessary to refer to the faulty methods sometimes followed in 
stowing cases in railway trucks. Several growers have complained that 
their fruit has been badly damaged in rail transit. This is nearly always 
due to bad stowage in the trucks. It cannot be too strongly urged that 
cases should be so stacked that the bumping of the trucks will not throw 
the top cases to the floor. Stow them so that thev will present a level 
“ floor ” all over the bottom of the truck, or, if this is not practicable, 
build them up in “steps ” from the end of the truck to the door. Never 
stow in high stacks at each end of the truck. 

In conclusion, see that the highest standard of quality is maintained 
throughout every season, don’t change your brands, and remember that 
one inferior consignment will do more damage to your reputation than a 
whole season’s effort will efface. 


THE ORCHARD. 

By James Lang^ Harcourt. 

Owing to unfavorable weather the fruit crops do not promise so well 
as they did last month. The hot wind on Cup Day caught some of the 
later blboming varieties of apples when they were in full bloom, with 
the result that the flowers dropped without setting any fruit. Loridon 
:':''Pipp 4 n, Mihrw’s'' Favourite, and Jonathan, seem to have suffered most. 

on many ^of the trees looked as if it had been scorched with 
after'the hot^ wind had passed Over. The earlier‘blooming varieties 
'' of ■'appieS''haVe""not suffered to the same extent, as the'bloom had set very 
well before the heat came ; still they will be thinner than psual^ 
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Pears give promise of a medium crop. Apricots will be light in some 
districts owing to the prevalence of late frosts. Plums also will be a 
medium crop, as will also peachies and cherries. Owdng to the lateness of 
the season, all kinds of fruit will be much later than usual in being 
marketed. Cherries, which usually make their appearance in the market 
during the last week of October, are quite three weeks later this year. 
Other fruits will also be correspondingly late in ripening. 

Since last month nice general rains have fallen, whichi will tend very 
much to improve the condition of the trees, and induce a strong healthy 
growth of young wood. Weeds also are growing apace. It will be neces¬ 
sary, therefore, to keep the scarifier going to keep them under. It cannot 
be too frequently impressed upon growers the necessity of keeping the soil 
of the orcha.rd in a friable condition; in fact, thorough cultivation of the 
soil is one of the chief factors in the success of an orchard,, especially in 
dry districts where the rainfall is light. 

The bandaging of trees to trap the codlin moth should be finished at 
once, as towards the middle of the month the young grubs commence to 
leave the apple. The bandages should also be looked over at intervals of 
ten or twelve days, and cleaned before being put on again. Spraying also 
with one of the arsenical sprays should be attended to at regular intervals. 

Attend to the grafts on any old trees that may have been regrafted, 
securing the young shoots so that they do not blow off with high winds. 

Marketing the chlerry crop will require a good deal of attention during 
the month. Avoid gathering cherries during the hottest part of the day, 
where possible gather early in the morning while cool. Cherries gathered 
while they are hot do not keep long, and this practice accounts for the bad 
condition in which many arrive at the market. 


GARDEN NOTES. 

By J. Cronin, Inspector Vtegetatiofz Diseases Act. 

Flower Garden. 

The seasonable operations recommended for last month as to cultivating, 
watering, &c., will apply also to the present, the weather conditions_ in 
most parts of the State having the effect of deferring much gardening 
work that is usually performed earlier. 

The cool and showery weather experienced has been favorable to 
newly-planted trees and shrubs, especially where such planting was not 
performed until late in the season. With ordinary care and attention in 
the matter of watering, cultivating, and supporting, success should be 
certain where the soil has been properly prepared. Newly-planted trees 
require careful watering, an excessive saturation being generally injurious. 
If the temperature is high and the plants are growing rapidly,' there _is 
hardly a possibility of injury; but otherwise water must be, applied in 
moderation, and when it is apparent that the plants require it.- , 

Many spring-blooming deciduous shrubs and trees that have attained 
a fair size, and are becoming thick and crowded, shouM be thinned out 
now. After flowering, such plants as. Deutzias, Lilacs, deciduous Magnolias, 
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Weigelas, and many others should be so treated, and may be easily trained 
to become shapely, well-balanced specimens, instead of the spindly and 
crowded plants commonly seen. Roses such as the Banksian should also 
be pruned after the flowering is over, such j)riining consisting in the hard 
cutting back of the flowering shoots, after which the plants will break 
into growth that will flower in the following spring. To ])nme plants as 
those described in the dormant season, means cutting away the flowering 
growths, 

The Heaths (Erica) represent a genus of plants, a number of wdiich 
are worthy of more general cultivation. Several fine varieties are of 
Victorian origin. They were raised from seed byi a nurseryman at Malvern 
(Webley), who hybridized Ericas Bowieana and maimnosa^ two species 
‘from South Africa that are amongst the hardiest of the family in our 
Climate. The resulting varieties are in colour pink and rose of varying 
shades, and are superior to the parents. The best are “ We])leya:na,'' 
^^Hentyana,” Jubilee,” and “ Mackinnionana.^’ Others probably from 
the same parentage are Superba ” nnd/MntermediaV the latter a fine 
white variety. Of introduced kinds, Hybrida,” Wilmoreana,” 
Cavendishi, ” ve?ttricosa in many varieties, ccrinihoides, and others, thrive 
well in the metropolitan district. The soil for a heath ted should be 
sandy peat, if that is available, but if not, ordinary umnamired garden 
soil will grow many of them fairly well. In the sandy soil in the Brighton 
district they are at home, one garden near Sandringham containing several 
beds of heaths, most of them fine large plants, continuously in bloom. 
Ericas resent interference with their roots, and although not requiring a 
great deal of water, should not be allowed to become dry. They require 
a well-drained bed and no manure. 

Carnations may be increased by layering the growth shoots after the 
flowering period. The “ show,” or spring-blooming varieties, are usually 
propagated in this way, the or winter flowering, more often from 

cuttings. Layering in effect is really a cutting only partially separated 
from the parent plant, and the operation is simple. The shoots, which 
should te a few inches in length, should have the bottom leaves cut off, 
leaving about three or four pairs at the top. Then a small trench should 
be made around the plant, and filled with sandy soil. The shoots .should 
be bent down and cut about half through, and tipmrds at the bend, 
forming a tongue ateut | inch in length on the under side. Hie tongued 
shoots are fixed with pegs in the soil, which should lie firmly pressed 
over them, and watered the following clay. Tree carnations should be 
cut back to good shoots at the tettom of the plant, and any flower spikes 
removed. The flowers are not required during the hot summer months, 
and, if pinched away, the plants will break into sid<^ growths that will 
flower in autumn and winter. Tall old plants, if healthy, may be brought 
to the ground and layered. After the layers are footed, the old plants 
should be thrown away. 

^ Chrysanthemums should be growing freely, and will probably break 
into laterakgrowth. If large flowers are desired, remove all but the lead¬ 
ing shoots, and tie to stakes, as growth advances. 

Dahlias may be planted at any time during the month, 

' , Roses may be budded after the first crop of flowers is over, and until 
the stocks.; cease to grow in autumn. The early buds will, if the head of 
'stock is'removed, make fair plants, and the tk and hybrid teavarieties 
'prqducre flowers' in March'and April in most instances. ThO'Se budded 
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late should be allowed to remain dormant through the winter. The stock 
to use is of great importance. In many cases the buds would ‘"take,” 
but the plants would be always weak and disappointing. A number of 
varieties grcjwn for decoration, such as “ Safranot/' and Paiihs Crimson/^ 
make good stocks, and the Banksian (white and yellow) are specially 
suitable for climbing varieties. Budding several climbing kinds of varying 
golours, on different shoots of the Banksian, is often practised with fine 
effect. One of the important points often missed hy beginners, is the 
need of well-ripened buds, one of the most reliable tests being that the 
thorns are easily removed from the ripe shoot, but will adhere and bend on 
the reverse. The conditions necessary to success in budding roses are 
A free growdng stock with abundant sap, which is evidenced when the bark 
“runs’’ freely, i.e., parts readily from the wmod; ripe buds, inserted 
quickly and tied firmly, but not,so tightly that the sap is checked. The. 
leaf should be removed, except a small part of the stalk, and in Cj^tting 
off the bud preparatory to insertion, a very thin shield only should be 
cut with it, from which it is unnecessary to attempt to remove the wood. 
Should the weather be dry and hot, and the^ bark not' “run ” freely, give 
an abundant supply of water, and try again in a day or two. 

Except where specially required for seed, the shoots of Delphiniums 
should te cut away after blooming. If the conditions are favorable, a 
fresh supply of flowering shoots will soon follow. 

The foliage of several plants, such as the thorns (Cratcegi^s), mountain 
ash (Pyrus aucufaria), Virginian creepers, and others, are often attacked 
by the larvss of the pear slug, or vine moth. The plants should be sprayed 
on the first appearance of the pest with Pgris green a oz., and milk of i lb. 
of new lime, to 12 gallons water. 

Kitchen G-arden. 

Seeds of a number of vegetables that will be required for autumn and 
winter use should be sown. The most important are the various members 
of the cabbage family. In preparing the beds for raising plants of 
cabbages, cauliflower, Brussels sprouts, kale, &c., ground that has been 
lately cropped with onions or potatoes is suitable, but that cropped by any 
of the Brassica family should be avoided. The soil should be free and 
rich, and fairly moi.st, and the seed covered to a depth of about half-an- 
inch with light soil, afterwards mulching lightly with horse droppings, and 
watering when necessary. . . 

Seeds of celery (in beds for transplanting), beet (red and silver), 
French beans, peas, parsnips, radish, &c., should be sown,to maintain a 
succession. Planting out from former sowings, thinning, weeding, hoeing, 
watering, and preparation of soil for future crops, constitute the principal 
seasonable work. 


AGRICULTURAL VALUE OF POULTRY MANURE. 

By //. V. Plawkins^ Poultry Exfert and Lecturer. 

1 have often wondered, when reading the result of egg-laying com* 
petitions, and also when balance-sheets have been sent me from agricultural 
and college students, why no mention was made of fowl manure, I have 
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never yet seem in any. statement of the yearns work, what has become of 
this valuable aid to the farm. If such be the case, one is led to the con¬ 
clusion that most poultry breeders either neglect gathering the manure 
daily, or else throw it away into the rubbish heap. When it is remem¬ 
bered that each bird of 8 to 9 lbs. live weight drops nearly 52 lbs. of 
manure each year at night-time alone, and basing the average daily 
droppings at nearly 100 lbs. per bircl per ^mar, what must the value of 
this manure^ wasted or trodden in yearly, in Victoria amount to? 

To get a faurly accurate idea of its value, I have had gathered daily 
the droppings from four pens, the size of each pen being 75 feet x 25 feet. 
In two of the pens there were eight birds, in the other two seven, short 
grass being in each pen. The result wms as follows:—Froaia the pens of 
eight birds—Dorkings, weighing 8 lbs. each—“the manure was gathered 
and partially dried (seven days), the weight from each bird averagonig 
(during day-time), i| ozs., and in dropping-laoard under perch (night¬ 
time) 2 ozs., or 46 lbs. per annum. It will thus be seen that the night 
manure from large birds is worth at least is. per annum. This con¬ 
clusively demonstrates that thousands of tons of fowl manure, representing 
thousands of pounds sterling, are lost yearly in this State alone. 

According to an eminent authority, its true market value is as 
follows:— 



Fresh 

Manure. 

Pariially- 
di'ied Manure, 

Moisture ... .... 

61.63 

4*1.06 

Organic matter and ammonia salts, 

20.19 

38.19 

Tribasic phosphate of lime ... 

2.97 

5-13 

Magnesia, alkaline salts,, &c. 

Insoluble siliceous matter (sand) 

2.63 

3-13 

12.58 

12.49 


100.00 

100.00 

Containing nitrogen 

I.7I 

3-78 

Equal to ammonia 

2.09 

4-59 


Roughly speaking, the fresh manure is worth £,2 per ton, and, wlien dry 
and properly, stored in casks, per ton. It will thus be seen that little, 

if any, manure from live stock is so rich in fertilizers as the fowl 
manure. 

One thing should be borne in mind, 2.^., that lime must on no account 
be used in the runs, or houses, as lime liberates the ammonia, and when 
such is the case, its value as a manure is practically gone. 

The collected manure should be stored in an old barrel, where it must 
be kept dry, and mixed with a little sand, or some ashes of burnt weeds, 
also a little soot. This is excellent to preserve the ammonia. The manure 
may also be placed in a tub with water, and allowed to stand over-night; 
then stir and use the liquid for watering. Vegetables of all kinds, also 
flowers and plaints, especially pelargoniums, roses, lemons, &c., do well 
'with it.; , , , -i „ ^ 

The growth of the onion and tomato, &c., is largely increased by the 
use of this manure, and to nurserymen it is of the greatest value. The 
vegetable acids are as important as protein to growinfg chicks, !)Oth being 
■an absolute .peces^sity. It is therefore an easy matter where land is, avail- 
able," for "every farmer of poultry to utilize, to its fullest extent the valuable 
manure referred to in growing vegetables. 



8 Dec., 1905.] 


Science Notes from Abroad. 


741 


SCIENCE NOTES FROM ABROAD. 

Something New in the Artificial Manure Industry. 

By Dr. Ritter von Grzteber, of Malmo. 

Raw Products. —The standard products, ammonia and Chili saltpetre^ 
have not experienced considerable changes, either in their manufacture or 
in the quantities used. Ammonia is ^still imported to a great extent, while 
Chili saltpetre is a product imported into all countries of Europe. For 
the present, this will not be altered, as the utilization of turf for the 
manufacture of sulphate of ammonia has apparently again proved a fiasco 
with a new patented process. Chili saltpetre perhaps may find a com¬ 
petitor in Norway, close to Christiania, since there the enormous water 
power is made use of for the manufacture of nitric acid from the nitro¬ 
gen of the air. It is a long known fact that an electric spark will cause 
the combination of nitrogen and oxygen, but the problem is whether the 
production even with the cheap water power is remunerative, since, as is 
well known, nitric acid can only be transported in vessels of glass, acid 
resisting earthenware, porcelain, and platinum, and washers and packings 
have not yet been manufactured wdiich are suitable in all cases. But, as 
we have heard, this last difficulty is supposed to have l>een solved by a 
process to be patented. 

In the new factory at Christiania, it is said that in the experimental 
trials a yield of 250 tons of nitric acid was obtained wdth 500 horse¬ 
power, and the factory is now proceeding with 5,000 horse-power to mul¬ 
tiply tihe production tenfold, and the utilization of 500,000 horse-power 
is regarded as possible. A production of 250,000 tons of nitric acid 
would decidedly form strong competition for Chili saltpetre. As we have 
heard, nitrate of lime is to be prepared, the effect of ■which, for manurial 
purposes, is supposed to be equal to that of sodium nitrate, and, accord¬ 
ing to latest investigations, is supposed even to excel it. If nitrate of lime 
could be prepared cheaply, it would be a simple matter to reproduce nitric 
acid from it.— Translated from Chemiker Zeitungf^ No. 60, 2gth July, 

1905* 

Contribution to tbe Question of tbe influence of Eigb. 
Temperatures on Tubercle Bacilli in Milk. 

By C. Bartliel and 0 . Sienstrom. 

The authors studied the effect of the reaction of milk upon the destruc¬ 
tion of tubercle bacilli by heat. ’ In one experiment milk rendered alkaline 
by sodium hydroxid, milk rendered acid by the addition of sulphuric 
acid, and a control sample, wire inoculated with human tubercle bacilli, 
the three portions being pasteurized at 70 deg. C. for, two minutesv In 
a second experiment, milk from a tuberculous cow was used, the pasteur¬ 
izing temperatures employed being 80 deg. and 85 deg. The results are 
considered very positive and constant. In all cases where milk was 
coagulated, the tubercle bacil$ resisted the heat, while in all cases in which 
there was no coagulation the tubercle bacilli were killed, notwithstanding 
a strong alkaline reaction in some instances. The potassium hydroxid 
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and sulphuric acid were witho-nt- influence on the virulence of the tubercle 
bacilli, as shown by the results of inoculation experiments with guinea-pigs. 
The resistance of the human tubercle bacilli to heat was believed t(.) he due 
to the protecting influence of the sputum in which the Itacilli V'-en,^ con¬ 
tained. The experiments are believed to prove that a lempuralaire of 
80 deg. for one minute is suflicient to kill all tubercle bacilli in milk in 
which there is no coagulation.— ^^Experimental Station RecordWaskim:;- 
ton, U.S.A., Jm?e, 1905. 

The Addition of Formalin to Milk according to tlie 
Method of Von Behring. 

By 0 . St en sir dm. 

The publications of Von Behring relating to the use of formalin in the 
preservation of the milk of cows rendered immune to tulierculosis are re¬ 
viewed, and experiments are reported in which formalin, in the pro¬ 
portion of 1:10,000, I :5,ooo, and i :x,ooo was added to tulierciiloiis milk 
to determine the influence of formalin in destroying tubercle l)acilii. 
As shown by the results of inoculation experiments with guinea-pigs, the 
addition of formalin in the proportions mentioned cannot be depende'i 
upon to destroy tubercle bacilli in milh—^^Experimental Station Record 
E^ashngton, U.S.A., Jutie, 1905. 


This issue completes Volume III. The Index will h© 
supplied with the first number of the new volume, 
viz.8th January, 1906. 
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Rainfall in Victoria. 

Month of October, 1905 , 


B‘\j F. Faracchi, Government Astronomer, 


Areas. 

Actual Averag^e 
Rainfall recorded in I 
each Area in 1 

October, 1905. 1 

Average Rainfall for 
each Area for 
the Month of Ootober, 
based on all previous 
Years of Record, 

Maximum Pall 
recorded within each Area 
during October, 1905. 


inches. 

inches. 

inches. 

A 

1-36 

1*25 

1*83 atBeixlali 

B . 

2*56 

1-83 

3*] 5 // Servicetoii 

c . 

3-27 

2*62 

4*50 n Merino 

D 

2'4() 

2*62 

2*91 n Portland 


1*51 

1*27 

2*55 rr Charlton 

1; ... ... I 

2-51 

2*05 

3*25 n Wangaratta 

F? ... 

2*44 

2*39 

3*75 rr Yea 

s;* . 

4*39 

2*82 * 

4*88 rr Yackandandah 

q . 

2-76 

2-12 

3*33 ft hryerstown 


3-53 

2-73 

4*36 tt Kyneton 

f: 

2*60 

2*21 

3*87 it Siuibiiry 

V Z Z 

3*10 

2*97 

3*45 rr Hastings 

:'fc ... 

4*87 

3*79 

7*45 rr Wood’s Point 

,t . 

5*65 

2*67 

11*30 tt Orbost 

M . 

— 

3*33 



SUBDIVISIONAL ARiASv#F THE STATE OF VICTORIA REPRESENTING 
TYPICAL DISTRIBUTION OF RAINFALL. 


A. North-west---M4!ice country, including the counties of Millewa, Taila, Weeah, 

and\Kafkarodc., 

B. Central West—Incljtding the counties of Lowan and Borung. 

C. Western Districts—Including the cooties of Follett, Dundas, western half of 

Ripon^and Hampden. 

D. South-western Districts and West Coast-Including the counties of Normanby, 

Villiers, Heytesbury, and polwartli. 

E. Northern Country—Including the counties of Tatchera and Gunbower, and the 

northern half of Kara Kara, Gladstone, and Bendigo, and the north-west 
portions of Rodney and Moira. 

F. Northern Country—Including the greater part of the county of Moira, the north¬ 

eastern quarter of the county of Rodney, and the extreme north-west ol 
the county of Bogong. 

FL Central North—Including the county of Anglesey, the west and northern parts of 
the county of Delatite, th^ extreme south of the county of Moira, and the 
south-east quarter of Rodney. 

Fa. Upper Murray—Districts from Wodonga to Towong. 

G. Central Districts North of Dividing Ranges—Including counties of Talbot and 

Dalhousie, southern half of the counties of Kara Kara, Gladstone, and 
Bendigo, and the south-w^st quarter of the county of Rodney, 

H. Central Highlands and Ranges from Ararat to Kilmore. 

I. South Central Districts on the west and north side of Port Phillip Bay—Includ¬ 

ing the counties of Grant, Grenville, and Bourke, and the eastern parts of 
the counties of Hampden and Ripon. 

ix. South Central Districts ea^t of Port Phillip Bay, &:c.—Including the counties df 
Mornington and Eyelyn, 

K. Regions of Heaviest Rainfall—'Including all the mountainous Eastern DiMricti, 
and South Gippsland. 

•L. South-eastern Districts—Gippsland, and counties on the New South Wales Bordef* 
M» Extreme East Coast 
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STATISTICS. 


PEEISHABLE AND EBOZEN PEODXJCE. 

Exports from the State and Deliybriks from the Governmi'ni' 
Cool Stores for the Month of Ootobek, 1905 and 1904 
respectiybly. 


Description of Produce. 

E\poity. 

1906. I 1904, 

Dell 

lOOf). 

Butter 

... lbs. 

4,879,693 

4,400,544 

3,573,808 

Ham and Bacon 

... rr 

174,000 

125,280 


Cheese 

... a 

78,960 

123,240 

“ 15 

Milk and Cream 

... cases 

1,664 

1,116 

Poultry 

... head 

4,740 

3,090 

1,567 

Eggs... 

... dozen 

6,690 

9,252 

57,298 

Babbits and Hares 

... pairs 

139,008 

153,804 

Mutton and Lamb 

carcasses 

83,712 

43,445 

16,387 

Beef. 

...quarters 

941 

62 

1 

Veal... 

carcasses 

1,613 

3,044 

21 

Pork. 

ff 

64 

100 

Fruit 

... cases 

1,964 

2,194 

1,174 

98 

Fruit Pulp 

n 

13T 

7,184 

Sundries 

lbs. 

----—'—-ir 



1901. 


2,936,688 

19,588 

854 

74H 

1,000 

37,818 

23,522 

10 

22 

291 

ei'OOil 


R. 


of Mtcporin* 

Fruit, Plants, and Btilbs, 

Imports and Exports of Emit, Plants, &c., to and from Australian States and 
Kew Zealand, Inspected during the month of October, 1905. 


Faurr, nm 

tMfORtS^ 

Exports. 



I'AOKAOli 

(JmiTiFtrAWft 

PAOKAUnS 

ctmtchtm 


iNSPBOrSlJ). 

lasuBu. 


IMSIISIK 

Apples 

19,414 

' 62 

89 

23 

Bananas oasei' 

56 

V 9 

450 

91 

„ M. bunches 

57,740 

. 14 


,,, 

Cucumbers 

467 

9 

214 

26 

Lemons .*4 

5,513 

517 

'32 

1,366 

26 

92 


16 

11 

,Jitixed Fruits 

2 

, 1 

1 

I 

Oranges 

65,939 

* 221 

1,666 

104 

Passion Fruit 

753 


60 

30 

Pineapples 

’ToaAtoes... j 

2,648 1 

881 

19 

510 

111 

^'69 

11 

i Btravherries 

69 

9 

... 

.** 

Total oases of Fruit 

‘ 153,999 

432 ‘ 

4,298 

458 

Bulbs .•#, /f' 

" so 

1 


Plants M 

37 

'19 

•*' 7 

5 

Totals 

164,006 

452 

4,.305 

- 


Jm^4kor Pieemm Aci^ 

p# 0 . KfcEKoa* 
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